
January 2, 1997

Docket No.  50-461

Mr. Larry Haab
Chief Executive Officer
Illinois Power Company
550 S. 27th Street 
Decatur, IL 62717

Dear Mr. Haab:

This letter forwards the Special Evaluation Team (SET) report for the Clinton Power
Station (CPS).  

The decline in performance of CPS became apparent to the NRC in September 1996. 
This trend was documented in a letter to you dated January 27, 1997.  At the June
1997 Senior Management Meeting, the NRC decided that CPS should remain on the
list of plants with a declining performance trend and that a diagnostic assessment of
CPS performance  problems should be conducted.  Illinois Power Company (IP)
subsequently committed to conduct an Integrated Safety Assessment (ISA) of CPS
performance problems.  NRC accepted this commitment and initiated the SET to
monitor and evaluate the effectiveness of the ISA.

The ISA,  conducted from August through October 1997, identified significant
weaknesses in operations, engineering, maintenance, and plant support.  Examples of
these weaknesses occurred in conduct of operations, management and supervision of
operations, performance of system engineers,  control and understanding of the
design bases, maintenance work scheduling and work processes, and radiation
protection.  In addition, the ISA identified a number of weaknesses in the barriers to
prevent safety problems that are not typical of facilities with a strong nuclear safety
culture.    These  weak barriers were found at all levels of management associated
with CPS and were dispersed throughout CPS's processes.  The ISA determined the
root causes of these weaknesses were ineffective leadership, complacency,
weaknesses in the safety culture, and poor teamwork.  

A principal objective of the SET was to independently assess CPS performance
problems and determine the root causes.  The team of SET evaluators, led by a
Nuclear Regulatory Commission (NRC) manager, evaluated safety activities at CPS
from September 23 through October 3, 1997, and October 20 through 31, 1997. 
Findings were discussed with you at an exit meeting on December 11, 1997.  This
exit meeting was open for public observation.  The SET confirmed that the findings 
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of the ISA accurately characterized the station’s performance deficiencies and their
causes.  The insights provided by the ISA and SET require prompt and well focused 
attention to establish the full extent of the current problem and to restore confidence
in IP's ability to preclude future problems.  The robust nature of the CPS design, its
relatively young age, and the limited period over which performance declined have
been the major factors which prevented significant degradation of plant equipment or
an event of more serious safety consequence.  This in no way diminishes the
significance of the problems that have been identified or the importance of resolving
those problems safely and effectively.

I note that you are developing a Plan for Excellence to address these issues.  I urge
you to complete development and implementation of your plan to ensure correction
of the root causes for your problems.  I acknowledge that you made a strong
commitment to improve CPS at the public exit meeting held at the station on
December 11, 1997.

It is important that you and other IP managers carefully review the enclosed report,
and place special emphasis on the areas requiring additional management attention. 
Following this review, I request that IP determine the actions needed to ensure the
long-term resolution of CPS performance problems.  I also request that IP send my
office, within 60 days of the date of this letter, its plans for addressing the root
causes of these problems.

In accordance with 10 CFR 2.790(a), a copy of this letter and the enclosure will be
placed in the NRC Public Document Room.  Should you have any questions
concerning this evaluation, we would be pleased to discuss them with you.

Sincerely,

/SIGNED/

L. Joseph Callan
Executive Director 
  for Operations

Enclosure:
Special Evaluation Team Report
  for Clinton Power Station
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EXECUTIVE SUMMARY

Background

From August 25 through December 11, 1997, a Special Evaluation Team (SET) from
the Nuclear Regulatory Commission (NRC) evaluated the performance of the Illinois
Power Company (IP) in ensuring the safe operation of the Clinton Power Station
(CPS).  The evaluation included an assessment of the efficacy of the licensee's
Integrated Safety Assessment (ISA).

Conclusions

The CPS ISA was performed by a well qualified team of industry experts.  The ISA
team conducted an effective diagnostic assessment of the station's performance, and
reached substantive conclusions, which the licensee recognized as generally valid. 
The root causes identified by the ISA were confirmed by the SET's independent
evaluation and were consistent with the SET's determination of root causes.  

The ISA used a barrier analysis technique to arrive at root causes and focused its root
cause effort on a recent and relatively short time frame.  In contrast, the SET's
observations, validation, and causal analysis approach was more historically based
and focused on a longer performance period than considered by the ISA.  Although
the timeframes considered were different in length, the SET confirmed the ISA's
process and found their root causes to be consistent with those of the SET.  Further,
the SET found some additional examples of problems observed by the ISA in the
Operations, Engineering, and Plant Support functional areas.  Potential safety and
compliance issues that were identified during the ISA and SET assessments were
provided to Region III for appropriate regulatory follow-up.

Functional Area Assessments

Operations

The SET confirmed the ISA's assessment that Operations management and leadership
were weak in oversight, establishing expectations, conservative decisionmaking, and
supervision.  Programs, processes, and procedures were weak in procedure quality,
equipment labeling, corrective action (CA) program, safety tagging program, and
equipment status control process.  Human performance weaknesses were found in
the conduct of operations, procedural adherence, staffing, human factors, and work
prioritization.   

Engineering

The SET confirmed the ISA's assessment that Engineering management and
leadership were weak in the areas of organization oversight, establishing
expectations, training, performance monitoring, major program implementation, and
corrective actions.  Programs, processes, and procedures were weak in design
control, design-basis documentation, safety evaluations, operability evaluations, and
Engineering support for surveillance and maintenance procedures.  The fire protection
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program did not provide sufficient bases to ensure safe plant shutdown following a
fire.  Human performance was weak in engineering training and skills, workload
prioritization, living with problems, and lack of ownership.  

Maintenance

The SET confirmed the ISA's assessment that Maintenance management was weak in
communications, establishing expectations, and  providing training.  Programs,
processes, and procedures were weak in preventive maintenance, industry
experience, corrective actions, work control, and material control.  Human
performance was weak in attention to detail, procedural adherence, and training. 

Plant Support

The SET confirmed the ISA's assessment that Plant Support management and
leadership were weak in ownership of programs, staffing and training,
decisionmaking, establishing expectations, communications, and coordination. 
Programs, processes, and procedures were weak in corrective actions, the "as low as
is reasonably achievable" (ALARA) program, the quality assurance of analytical
measurements, work planning and control, and procedures.  Human performance was
weak in procedural adherence and worker practices. 

Management and Organization

The SET confirmed the ISA's assessment that CPS's management and leadership
were generally ineffective in establishing expectations, communications, independent
oversight, performance measurement and monitoring, decisionmaking, and human
resource management.  Programs, processes, and procedures were generally
ineffective in self-assessments, corrective actions, root cause analyses, planning
prioritization, and scheduling.  Human performance was weak in procedural
adherence, resource allocation, and time management and prioritization. 

Root Causes

The SET determined, based on assessment of CPS performance from June 1995
through October 1997, that the following were the root causes of the licensee's
problems concerning management and leadership; programs, processes, and
procedures; and human performance.

1. Management generally did not establish and implement effective performance
standards.  The SET concluded that the failure of IP and CPS management to
establish and implement effective performance standards was a root cause of
the significant decline in safety performance.  Management failed to establish
and communicate appropriate, clearly defined expectations and priorities, and
failed to monitor their implementation for the desired performance. 
Management decisions that were inconsistent with stated expectations
contributed to declining performance.  In addition, management did not give
the staff sufficient feedback and failed to establish accountability.
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2. CPS programs, processes, and procedures did not consistently provide
defense in depth to assure plant activities were conducted in a safe manner. 
The SET concluded that  programs, processes, and procedures failed to
integrate activities across departments, incorporate industry information, and
clearly delineate ownership and accountability.  Program implementation was
not effective in
attaining the intended objectives.  Processes and procedures were overly
cumbersome and by failing to provide appropriate guidance unnecessarily
challenged workers performing an activity.  Programs and processes did not
provide effective monitoring and feedback. 

3. Problem identification was inconsistent and evaluation and corrective actions
were generally ineffective.  The SET concluded that the inability to identify,
evaluate, and correct problems was a  major impediment to improvement. 
Inconsistencies in problem identification resulted in failure to ensure that
problems were effectively captured.  Ineffective evaluation of identified
problems contributed to failure to develop effective corrective actions.  Failure
to monitor and ensure implementation of CA plans contributed to recurring
problems and an attitude of living with problems.

4. Management did not ensure that the infrastructure was suitable to support
major changes. The SET concluded that management did not recognize that
the infrastructure at CPS was insufficient to support major changes.  As a
result, management made organizational, programmatic, and resource
decisions in the context of reengineering without appropriately considering the
longer term and integrated effects of the decisions.  Management did not
ensure that there were appropriately qualified staff, integrated programs and
processes, and appropriate resources to support implementation of the
reengineering and downsizing effort.
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ABBREVIATIONS
ac alternating current
ADS automatic depressurization system
ALARA as low as is reasonably achievable
AR/PR area radiation/process radiation (monitor)

C/B circuit breaker
C&I controls and instrumentation
CA corrective action
CAL confirmatory action letter
CARB Corrective Action Review Board
CCF comment control form
CFR Code of Federal Regulations
CPS Clinton Power Station
CR condition report

d/P differential pressure
dc direct current

ECCS emergency core cooling system
ECN engineering change notice
EDG emergency diesel generator
EOF emergency operations facility
EOP emergency operating procedure
EPRI Electric Power Research Institute

FME foreign material exclusion
FPFI fire protection functional inspection
FRG Facility Review Group

GE General Electric Company
GL generic letter

HPCS high-pressure core spray
HVAC heating, ventilation, and air conditioning

IDNS Illinois Department of Nuclear Safety
IN information notice
IP Illinois Power Company
IPE individual plant examination
IPEEE  individual plant external event examination
ISA integrated safety assessment

JUMA Joint Utility Management Audit

LASS line assistant shift supervisor
LCO limiting condition for operation
LOCA loss-of-coolant accident
LOOP   loss of offsite power
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LPCI low-pressure coolant injection
LPCS low-pressure core spray
LTIP Long-Term Improvement Plan

MCC motor control center
MCR main control room
MOV motor-operated valve
MSIV main steam isolation valve
MWR maintenance work request

NFC National Fire Code
NPRDS  Nuclear Performance Reliability Data System
NRAG Nuclear Review and Audit Group
NRC Nuclear Regulatory Commission
NRR Nuclear Reactor Regulation, Office of
NSED Nuclear Station Engineering Department

OD operability determination
ODCM Offsite Dose Calculation Manual
OSHA Occupational Safety and Health Administration
OSTI operational safety team inspection

PM preventive maintenance
PMT post-maintenance testing
PREM personal radiation exposure management 

QA quality assurance
QC quality control

RCA root cause analysis
RCIC reactor core isolation cooling
REMP radiological environmental monitoring program
RHR residual heat removal
RO reactor operator
RP&C Radiation Protection and Chemistry
RP Radiation Protection
RPWI radiation protection work instruction
RPV reactor pressure vessel
RR reactor recirculation  
RWP radiation work permit

SALP Systematic Assessment of Licensee Performance
SBGT standby gas treatment
SBO station blackout
SCBA self-contained breathing apparatus
SET Special Evaluation Team
SMM senior management meeting
SRAP Startup Readiness Action Plan
SRM shift resource manager
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SRO senior reactor operator
SRP Strategic Recovery Plan 
SRV safety relief valve
SS shift supervisor
STP surveillance test procedure
SX safety-related service water

TS Technical Specifications

USAR Updated Safety Analysis Report

VG standby gas treatment system
VOC volatile organic chemical
VOTES valve operation test and evaluation system

WX solid radwaste transfer system
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1.0  INTRODUCTION 

1.1  Background

The decline in safety performance of the Illinois Power Company (IP), licensee for the
Clinton Power Station (CPS), became apparent to the Nuclear Regulatory Commission
(NRC) in September 1996.  Problems were apparent in CPS's response to the known
leakage of the recirculation pump seals that ultimately failed and resulted in the
declaration of an Unusual Event.  NRC responded to the event with a special team
inspection.  On the basis of NRC's concern for the decisions made and actions taken
by the licensee during the event and the slow response of IP senior management to
thoroughly assess the actions of the operating crew, NRC sent a confirmatory action
letter (CAL) to IP to establish conditions for restart.  As a followup, NRC performed
an operational safety team inspection (OSTI), which revealed widespread problems
involving nonconservative decisionmaking, ineffective procedures, ineffective
management oversight, ineffective planning and evaluation of infrequently performed
evolutions, longstanding equipment problems, and untimely recognition of the
significance of the September 1996 event.  NRC issued a $450,000 civil penalty for
violations identified by the OSTI.

In response to the special team inspection, the OSTI, and the CAL, IP developed and
submitted to NRC (December 1996) a Startup Readiness Action Plan (SRAP) which
included corrective actions in the areas of concern.  In January 1997, NRC sent a
second CAL to IP to ensure that certain problems would be resolved before restart. 
The problems to be resolved were weaknesses in the safety culture, in human
performance and understanding of expectations, in procedural adherence and
adequacy, in management oversight effectiveness, and in plant material condition.  In
addition, the CAL required CPS to establish criteria for assessing the effectiveness of
the SRAP.  

At the January 1997 NRC senior management meeting (SMM), NRC senior managers
discussed CPS performance and concluded that the licensee's recent regulatory and
operational performance was not an isolated incident but represented a broadly based
decline.  NRC sent a declining trend letter to IP expressing concern for the licensee's
nonconservative safety focus in decisionmaking, poor procedural adherence and
adequacy, weak Engineering and Maintenance support to Operations, and a lack of
discipline and attentiveness during the conduct of operations.  Subsequently, IP
determined that a more deliberate and more comprehensive approach was needed. 
The Strategic Recovery Plan (SRP), established in March 1997, included the SRAP
and called for the development of a Long-Term Improvement Plan (LTIP).

In June 1997, NRC issued the CPS Systematic Assessment of Licensee Performance
(SALP) report in which the functional areas of Operations, Engineering, and Plant
Support received a Category 3 rating for adequate performance and the functional
area of Maintenance received a Category 2 rating for good performance.  NRC also
sent a third CAL to IP in June to address concerns with the impact of coatings in the
containment and drywell on the operability of the emergency core cooling system
(ECCS) pump suction strainers in the suppression pool.
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At the June 1997 SMM, NRC senior managers again discussed the continuing decline
in safety performance of CPS and the ineffectiveness of IP management initiatives to
correct the problems.  The senior managers decided that they needed additional
information to make an informed decision on the overall performance of CPS.  In a
letter dated June 30, 1997, IP committed to perform an integrated safety assessment
(ISA) in order to prepare a diagnostic assessment of CPS performance. 
Subsequently, NRC sent a fourth CAL to IP on August 6, 1997, to require CPS to
investigate the failure of a 4160-V circuit breaker (C/B) and to meet with NRC before
resuming operations.  This C/B failure was an example of a poor root cause analysis
leading to an ineffective corrective action.

1.2  Scope and Objectives

The Executive Director for Operations instructed the NRC staff to form a Special
Evaluation Team (SET) to assess both the efficacy of the licensee's ISA through
direct observation and independent assessment and the overall performance of CPS. 
The goals of the SET were to (1) conduct an independent evaluation of data and
information available in NRC and CPS documents, (2) independently observe selected
activities of the ISA team and review plans, records, and reports associated with the
ISA, (3) evaluate the adequacy and independence of the ISA evaluation and
recommend whether to proceed with the NRC evaluation, and (4) obtain additional
information to determine the root cause(s) for CPS safety performance problems to
allow NRC senior management to make an informed assessment of plant safety.   

1.3  Methodology

The SET consisted of a team manager, 10 NRC team members, a management and
organization contractor, and an administrative assistant.  In addition, the Illinois
Department of Nuclear Safety (IDNS) provided an observer to the SET, who facilitated
communication between the team and the State.  The team was organized into the
areas of Operations, Engineering, Maintenance, Plant Support, and Management and
Organization.  The team spent several weeks on preparations that included extensive
review of NRC and CPS documents from June 1995 through the time the team was
on site, concentrating on performance after September 1996.  The team also was
briefed by NRC representatives from Region III (including the resident inspectors), the
Office of Nuclear Reactor Regulation (NRR), the Office for Analysis and Evaluation of
Operational Data, and the Office of Nuclear Regulatory Research.  

Between September 23 and October 3, 1997, the SET assessed the performance of
the licensee's ISA.  This assessment was accomplished by reviewing documents;
interviewing the ISA team; observing the ISA team's field work, meetings, and root
cause analyses; and attending the ISA exit meeting.  During the development of the
ISA's conclusions on the fire protection program, a decision was made by NRC to
perform a vertical slice evaluation of the fire protection program and to augment the
SET membership with a fire protection engineer.  An NRR fire protection engineer
joined the team during the week of October 13, 1997.  

On October 20, 1997, the SET returned to the site for 2 weeks to independently
assess a sample of the ISA's results and to pursue areas potentially containing
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performance problems that the ISA did not address or did not address in depth.  The
SET's onsite independent assessment included team observations of ongoing
activities, IP management and staff interviews, and additional document reviews,
such as licensee responses to the team's requests for information.  It also included
discussion with the IDNS Clinton resident inspector for CPS to obtain his insights on
performance problems at the station.  NRC resident inspectors frequently observed
the SET meetings at the site.  Representatives from the SET met daily with their
licensee counterparts to discuss team activities and findings.  

1.4  Facility Description

CPS is located on Lake Clinton, 6 miles east of the city of Clinton, Illinois.  The plant
consists of one General Electric (GE) Type 6 boiling-water reactor with a Mark 3
containment.  The plant's rated electrical output is 930 megawatts.  The facility was
designed by Sargent and Lundy and was constructed by Baldwin Associates.   

1.5  Organization

CPS is owned and operated by the Illinois Power Company.  Several key management
changes were made before and during the evaluation.  

The chart that follows illustrates the IP organizational structure at CPS at the close of
the onsite evaluation.  
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CLINTON POWER STATION
NUCLEAR PROGRAM ORGANIZATION

Senior Vice President
J. C. Cook 

Assistant Vice President
W. D. Romberg

Manager - CPS Manager Quality Manager Nuclear Station Engineering Manager Nuclear Manager Nuclear Safety and
W. D. Romberg, Acting Assurance L. S. Wigley Training and Support Performance Improvement

G. L. Baker J. F. Palchak R. F. Phares

Assistant Plant Manager Assistant Plant Manager Director - Engineering Director - Plant Director -  Licensing Director - Independent
Maintenance Operations Projects Engineering J. V. Sipek Analysis
R. A. Joyce M. W. Lyons J. R. Langley R. L. Need D. W. Waddell

Director - Plant Director - Plant Support Director - Resource Director - Corrective Director - Strategic Improvement &
Radiation & Chemistry Services Management Actions Project Management Long-Term

J. J. Place W. P. Bousquet K. A. Baker J. M. Gruber Improvement Plan
Vacant

Director - Planning
and Scheduling

J. A. Hale
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2.0  THE CLINTON INTEGRATED SAFETY ASSESSMENT

2.1  ISA Scope and Mission

The licensee performed a detailed integrated safety assessment (ISA) to evaluate the
performance of Clinton Power Station (CPS) in the areas of Operations, Engineering,
Maintenance, Plant Support, and Management and Organization.  The licensee based the ISA
on the guidance for conducting NRC diagnostic evaluations and incorporated experience
gained from other industry initiatives.  

The ISA team consisted of a team leader, an assistant team leader, 30 technical evaluators,
and an administrative assistant.  The team members were organized into functional area
teams for each of the areas described above.  A separate section of the ISA team performed
a vertical slice inspection of the residual heat removal (RHR) system, low-pressure coolant
injection (LPCI) mode, and supporting systems.  The team spent 4 weeks on site performing
the assessment (September 2 to October 3, 1997).  On October 20, 1997, the team leader
issued Volume I (the ISA functional assessment) and Volume II (the vertical slice report). 
Volume III (the ISA's detailed observations) was issued on October 31, 1997.    

2.2  ISA Evaluation

During the final 10 days of the ISA, the Special Evaluation Team assessed the performance
of the ISA both by interviewing the ISA counterparts and observing the ISA field inspections,
team meetings and root cause analyses, ISA technical debriefings with the licensee, and the
formal ISA exit meeting.  

2.2.1  Effective Diagnostic Assessment

The licensee assembled a large, multi-disciplined, and experienced independent safety
assessment team at the station following the NRC notification of an impending diagnostic
assessment of performance at CPS.  This team possessed substantial experience in the
design, operation, maintenance, plant support, and management and organization of boiling-
water reactor plants.  The technical strength of the team enabled the members to overcome
in-progress changes in the assessment methodology and composition of the team.  

The ISA found strengths in the areas of a willing work force, security program leadership,
responses to ISA-identified issues, and recent initiatives to upgrade the radiation protection
program.  Significant weaknesses were noted in conduct of operations, operations
organization and teamwork, operations management and supervision, operations command
and control, operations procedures, equipment status, tagouts, performance of system
engineers, long-term equipment problems, maintenance of the station design bases, quality
of technical reviews, essential maintenance processes, the radiation protection program,
chemistry, fire protection, and industrial safety.  Additionally, weaknesses were identified in
the barriers to prevent safety problems.  Weak barriers are not typical of a good nuclear
safety culture.  The weak barriers included senior management, plant management,
administrative controls, procedures and instructions, operations control, supervision and
oversight, worker performance, and verification and testing.   

The ISA identified the following four root causes for the declining performance at CPS:  
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ineffective leadership throughout the organization in setting standards of
excellence and management's expectations, intrusive monitoring of
performance for all plant functions, feedback based on the standards set, and
management help to adjust performance;

complacency throughout the organizations, i.e., the conviction that CPS's
performance was good, unchallenged by critical self-assessments and
benchmarking against industry standards of excellence;

barrier weaknesses in many areas that were important to achieve the nuclear
safety culture present at well-performing nuclear plants; and

weaknesses in teamwork at all levels at CPS so that synergy was lost and
departments functioned independently.  

2.2.2  Changes to the Process

Although the objectives of the ISA remained the same, the causal root cause methodology
was abandoned during the third week.  The methodology adopted was a nuclear
quality/safety culture barrier analysis.  Although this caused some team members difficulty,
the competencies of the team members were well used to arrive at the root causes.    

2.2.3  Changes in the Team Composition

During the 4-week onsite assessment period, the composition of the ISA team fluctuated: 
some joined the team after the assessment had begun, some took personal leave, and some
left before the assessment was completed.  Such changes complicated the SET interface
somewhat, but did not appear to compromise the process.  In addition, the ISA team was
augmented with technical experts to strengthen assessment in the fire protection,
environmental, and effluents areas.  

2.2.4  Communications with IP

The communication of ISA findings to and coordination with IP personnel were effective. 
The counterpart debriefings observed by the SET were comprehensive, and accurately
conveyed the findings, their importance, and their implication to the designated counterpart.  

The exit meeting was presented to a broad cross-section of the plant staff.

On October 8, 1997, the ISA's preliminary findings were presented to the IP Board of
Directors by the ISA team leader at a routinely scheduled Board meeting.  The team leader
answered questions regarding the findings of the ISA.

2.3  Additional SET Findings and Conclusions

The Clinton ISA was a diagnostic assessment of the station's performance problems; it
reached substantive conclusions, which the licensee has recognized as valid.  The root
causes identified by the ISA were consistent with the SET's independent root cause
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determinations.  Correction of the ISA identified findings and root causes should lead to
improved plant performance.

The ISA used a barrier analysis technique to arrive at root causes and focused its root cause
effort on a recent and relatively short time frame.  In contrast, the SET's observations,
validation, and causal analysis approach was more historically based and focused on a
longer performance period than considered by the ISA (June 1995 through October 1997). 
Although the timeframes considered were different in length, the SET confirmed the ISA's
process, identified some additional examples of ISA observed problems, and found their root
causes to be consistent with those of the SET.

Additional examples of problems identified by the SET that the licensee was not aware in the
Operations, Engineering, and Plant Support functional areas included:  (1) The plant labeling
program was not effectively coordinated with Operations or Engineering procedures.  (2) The
service water system was not always chlorinated in accordance with the Updated Safety
Analysis Report (USAR).  (3) The high-pressure core-spray (HPCS) emergency diesel
generator (EDG) did not have emergency override of the test mode in the event of a
loss-of-offsite power/loss-of-coolant accident (LOOP/LOCA) during testing.  (4) Not all
required HPCS and automatic depressurization system (ADS) logic system and design-basis
functions were verified by existing surveillance test procedures (STPs).  In addition, required
HPCS and ADS surveillances were inappropriately performed through preventive
maintenance (PM) activities and were not tracked as (TS) requirements.  Several HPCS steps
were not correctly referenced by the EDG integrated STP.  (5) The Division III EDG was not
able to achieve its TS-required frequency band within 12 seconds of starting.  (6) No safety
evaluation for the non-functional emergency core cooling system (ECCS) high pressure
alarms was performed.  (7) Acoustic material was installed on the main control room panels
without sufficient evaluation or post-maintenance testing (PMT).  (8) Compliance with 10
CFR Part 50 Appendix R for achieving and maintaining cold shutdown was not clearly
demonstrated.  Fire brigade access to the Division II and III service water pump rooms was
impeded.  (9) Fire hoses were clogged with mud dauber nests.  (10) Scaffolding was
constructed in the low-pressure core-spray (LPCS) pump room without an engineering
evaluation of the potential affect on seismic qualifications.  (11) The program for assuring
quality of chemical analyses was not thorough.  Information related to radioactive material
use, storage, and spills required for decommissioning was not readily retrievable. 

Potential safety and compliance issues that were identified during the ISA and SET
assessments were provided to NRC Region III for appropriate regulatory follow-up.
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3.0  FUNCTIONAL AREA ASSESSMENTS 

The Special Evaluation Team (SET) assessed the functional areas of Operations,
Maintenance, Engineering, Plant Support, and Management and Oversight.  The assessments
for each of the functional areas are categorized into three topics: (1) management and
leadership, (2) programs, processes and procedures, and (3) human performance.

3.1  Operations

3.1.1 Management and Leadership

The SET verified the weaknesses observed by the ISA in Operations management oversight
and expectations, decisionmaking, and supervision.

Oversight and Expectations

Managers did not consistently oversee plant staff activities and clearly communicate their
expectations to all levels of the plant staff; as a result, activities were not performed in
accordance with expectations.  SET interviews with operators indicated an inconsistent and
infrequent presence of managers in the main control room (MCR) and in the plant to monitor
activities.  Operations managers stated that a large portion of their time was spent in
meetings, precluding them from providing oversight in the field.  Interviews conducted by
regional NRC inspectors in June 1997 indicated that many Clinton Power Station (CPS)
personnel had minimal contact with plant management and that the flow of information up
and down the chain-of-command was limited.  In December 1996, NRC noted in an
inspection report that the Operations Department's expectations for MCR journal entries
were not clearly defined and resulted in entries that lacked detail.  A recent Operations staff
self-assessment documented that this expectation was not yet effectively implemented. 
Also, there were many documented problems with procedure adherence until management's
expectations were proceduralized in April 1997.

Additionally, managers did not take advantage of opportunities to communicate their
expectations to the staff.  For example, during initial licensing training and requalification
training, instructors did not always reinforce management's expectations regarding
annunciator response and three-part communications. 

Decisionmaking

Safety was not consistently the priority in management's decisions, and management's
focus on production and schedule contributed to nonconservative decisions.   For example,
the decision to maintain the reactor in hot standby and the repeated use of safety relief
valves (SRVs) for pressure control following the reactor scram on April 9, 1996, challenged
operators with constantly changing conditions.  This method of pressure control also
contributed to increased SRV leakage.  During the September 5, 1996, reactor recirculation
(RR) pump seal event, the Operations Department again demonstrated the lack of an
appropriate safety focus by failing to follow procedures and attempting to keep the unit at
operating temperature and pressure.
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The lack of a safety focus in decisionmaking was not limited to major events but was also
evident during certain routine evolutions.  For example, in October 1997, CPS tagged out
the Division II emergency diesel generator (EDG) to perform the breaker rework activities
while the Division I EDG was degraded due to silting of the service water (SX) system intake
bay and the Divisions I, II, and IV battery chargers were inoperable.  Following this event,
CPS management stated that significant improvement was needed in conservative
decisionmaking and maintaining sufficient defense in depth.  

ISA identified several examples in which a Technical Specifications (TS) limiting condition for
operation (LCO) was not entered for equipment that was "available" but not in full
compliance with the TS operability requirements.  CPS identified another example of
nonconservative decisionmaking in a condition report (CR) when Division II Westinghouse
circuit breaker (C/B) refurbishment was interrupted on the weekend of October 12–13,
1997, without sufficient evaluation of the TS immediate action statements.  

Supervision

Shift supervisors (SSs) and line assistant shift supervisors (LASSs) did not consistently
provide crew supervision, and missed opportunities to reinforce management's expectations
in communications, procedural adherence, and conduct of operations.  On September 11,
1997, the LASS was preoccupied with reviewing paperwork and failed to appropriately
direct the activities of the reactor operators (ROs).  This contributed to a draindown of
reactor pressure vessel (RPV) level to approximately 16 inches lower than the preestablished
administrative limit.  

During SET interviews, LASSs stated that their administrative responsibilities took time away
from supervising their crews.  A CPS self-assessment performed in August 1997, noted that
SS visits to the MCR were infrequent, and that during these visits the status and progress of
work were not discussed.  During May 1997, an industry audit observed that the SS was in
the MCR only during shift turnover and pre-job briefs.  Shift supervisors recognized the need
for more time to observe and monitor shift activities, but said that  administrative duties
interfered with this interaction.  During the same visit, several LASSs were observed
coordinating manpower for tagging and post-maintenance testing when they should have
been focused on the major equipment restorations taking place.  The LASSs indicated that a
majority of their time was used coordinating, integrating, and performing maintenance tasks. 
 

3.1.2  Programs, Processes, and Procedures

The SET verified the weaknesses observed by the ISA in operations procedure quality, the
equipment labeling program, the CA program, the safety tagging program, and the
equipment status control process.  

Procedure Quality

Procedures did not always provide operators with sufficient guidance to complete tasks. 
Procedure weaknesses caused operators to develop a lack of confidence in their procedures;
as a result, they did not adhere to procedures.  Walkdowns of procedures by the SET
indicated poor verification and validation of procedures.  Additionally, there was no process
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to coordinate label changes, engineering change notices (ECNs), and operator aids to match
the operations procedures.  For example, the procedure for dc load shedding during a station
blackout (SBO) is one of the most significant operator actions identified in the CPS Individual
Plant Examination (IPE) in reducing the core-damage frequency.  During a walkdown it was
noted that the nomenclature in the procedure did not match the operator aids posted at the
breaker cubicle.  It was also noted, during a walkdown of a table in an off-normal procedure
for reactor cavity leakage during refueling, that a valve required for isolation was missing
from the table.  These were obstacles that would make the operator's job more difficult in a
stressful situation.

A large procedure change backlog at CPS made it difficult to change procedures in a timely
fashion.  Since CPS issued a formal policy on strict procedure adherence in April 1997,
operators made efforts to take ownership of their procedures and report procedure problems
when encountered.  This was a positive move for improving procedures but added to the
backlog.  The Operations Department contributed to the backlog by giving a low priority to
the review and approval process following revisions to the procedures by the Plant Support
procedures group.  The procedures group recently received a comment control form from an
operator to make the same procedure change that had already been incorporated into a
procedure and was awaiting review and approval by Operations for 2 months.

Equipment Labeling

Plant labeling did not appropriately identify equipment in several instances and placed an
unnecessary reliance on individual interpretation.  Some valves were not labeled or were
labeled incorrectly.  NRC inspection reports documented labeling errors that led to tagging
problems.  CPS identified that a small turbine vent valve had been left open while running a
vacuum pump because the valve was not labeled.

During a procedure walkdown with an operator, the SET noted that were no labels
identifying the motor control center (MCC) cubicle numbers.  The operator had to count the
cubicles to determine the right cubicle.  The operator also said that when cubicles were
numbered, the convention was not consistent in that some cubicles were numbered from
left to right, and some from right to left.  The ISA identified that black markers were used to
designate pumps, valves, and throttle positions in lieu of approved labels.  During interviews,
Operations staff said that the plant labeling program had been in place 
intermittently for several years and was only 20–30 percent completed.

Corrective Action Program

Operations was generally ineffective in preventing known problems from recurring. 
Employees were not confident that the corrective action (CA) program could resolve their
issues.  Recent condition reports (CRs) documented problems that had recurred several
times.  NRC issued a notice of violation in July 1997 for corrective actions that failed to
preclude the third loss of service building security lighting in a year.  NRC also issued a
notice of violation in October 1997 for failure to implement corrective actions to improve
personnel performance with respect to the tagout program.  Deficiencies with
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implementation of the tagout program continued to be pervasive throughout the Operations
and Maintenance Departments. 

Safety Tagging Program

Chronic errors occurred in hanging and removing tags and verifying appropriate system
boundaries; this created a challenge to protecting personnel and equipment.  NRC inspection
reports and the ISA described a number of tagging errors at CPS.  During a tagout
walkdown, mechanical maintenance staff found that a pump was not isolated from the
deaerator tank recirculation line.  The tagout had a maintenance work request  (MWR) added
to rebuild the pump; the original tagout, however was only to lubricate the coupling and
change the oil.  

The plant manager issued a stop work order on September 11, 1997, in part due to five
recent tagging errors, which included working on the wrong component and insufficient
system isolation boundaries.

Equipment Status Control

Operators on shift did not consistently remain aware of the current status of equipment and
systems resulting, on occasion, in an inability to predict system response in safely operating
the plant.  A recent CR identified that operators lined up reactor water cleanup to the "A"
train, unaware that component cooling water was not aligned to the "A" train.  Another CR
written during a review of MCR documentation indicated that some full system lineups had
not been conducted for more than 6 years, during which time the valve lineup check list had
several revisions.  The ISA identified that because processes to track out-of-service
equipment were not used throughout the site, scheduling errors occurred.  

3.1.3  Human Performance

The SET verified the weaknesses observed by the ISA in conduct of operations, procedural
adherence, staffing, human factors, and work prioritization.  

Conduct of Operations

A lack of thoroughness and a lack of formality in conduct of operations contributed to
instances of human performance errors.  Three-part communications were not consistently
used by the crew or enforced by shift supervision.  There was limited self-checking or peer-
checking.  This was evident recently when an operator induced a transient on the SX system
by manipulating the wrong switch.  

Most errors were due to operator inattentiveness rather than to insufficient operator
knowledge of the task or equipment, as demonstrated by the September 11, 1997, RPV low
water level event.  Poor attention to detail was also illustrated in the continuing personnel
errors and tagging errors.

Procedural Adherence
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Procedures were not consistently performed as written.  Procedural adherence was a
chronic problem in the Operations area.  During the September 5, 1996, RR pump seal
failure, operators' failure to adhere to procedures, while isolating the "B" RR loop,
contributed to the seal failure.  Before April 1997, guidance condoned flexible adherence to
procedures.  As long as the intent of the procedure was being met, the operator could
choose which steps to perform and in what order.  CPS issued a formal policy of strict
procedural adherence in April 1997.  This policy had a positive effect on Operations. 
However, during a recent exercise, the NRC resident inspector observed that a step in an
emergency operating procedure (EOP-06) to initiate standby gas treatment (SBGT) was not
performed.  Operators indicated that they no longer attempted that step because it had little
effect and was resource intensive.  Initial acceptance of this situation by management failed
to support an attitude of procedural adherence and demonstrated a basic failure to recognize
the importance of EOPs. 

Staffing

CPS failed to maintain a viable source of qualified operators.  An initial license class was last
held in 1993.  The reduction of Operations staff through attrition resulted in the extensive
use of overtime.  For example, the SET found that a group of 51 reactor operators, nuclear
equipment operators, and auxiliary operators worked an average of 46.5 percent overtime
for the 12-week period.  Reduced staff also limited the opportunities for operators to rotate
to other areas and support Operations' ownership throughout the organization.  Operators
indicated that the lack of operational experience in other departments contributed to poor
cooperation with those groups.  

Human Factors

Poor human factors hindered operators in both routine and off-normal plant operation.  The
ISA noted operator aids in use that were not controlled by the operator aid program.  ROs
indicated that the noise level in the MCR, due to the ventilation system, made
communications difficult and created the need to shout when acknowledging certain
annunciators.  Some effort has been made to reduce the noise level by installing acoustic
material on MCR cabinets.  As discussed earlier, plant labeling was insufficient, and resulted
in operating or tagging the wrong components.  During a walkdown of a portion of the SBO
procedure with the SET, a licensed operator noted that the steam tunnel had no battery-
powered lighting.  The lack of lighting would create a significant challenge as well as a
safety hazard for the operator conducting the task since, after a reactor scram, all of the
piping in the tunnel would be at operating temperatures.  On the positive side, interviews
with ROs indicated that the current program for reducing MCR deficiencies was effective.

Prioritization

Although operators were burdened by many cumbersome processes, operators contributed
to their own inefficiency by poor work prioritization.  Shift supervisors indicated that they
spent a large portion of their time on activities that took them away from their supervisory
role.  For example, one SS stated that he spent 4 hours of a shift reviewing one CR. 
Additionally, Operations-related work packages were reviewed by the shift resource manager
(SRM) and the shift-related work packages were reviewed again by the LASS.  Complex
work packages, poor quality work packages, and rehandling work packages contributed to
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the administrative workload of senior reactor operators (SROs).  Control board operators also
spent a portion of their time reviewing work packages.  

Failure of operators on shift to prioritize activities have led to plant events.  For example,
contributing to the September 11, 1997, RPV low water level event, was the RO's decision
to give a training checkout during the draining evolution.  Additionally, the LASS was
reviewing work schedules rather than monitoring the evolution.  Quality Assurance (QA)
revealed in an ISA interview that the SRM, SS, and LASS were not routinely going into the
plant with the operators.  QA concluded that there appeared to be enough slow time in
Operations to accommodate this effort, but it was not accomplished. The SET interviews
confirmed that SROs were not consistently placing sufficient priority on providing onshift
oversight of MCR and plant activities.

3.2  Engineering

3.2.1  Management and Leadership

The SET verified the weaknesses observed by the ISA in Engineering in the areas of
organization, establishing expectations, training, performance monitoring, major program
implementation, and corrective actions.

Organization Oversight

Management did not effectively implement its reengineering program.  Many of the
engineering program, process, and human performance problems appeared to be a
consequence of ineffective management attention and follow-through in this area.  Several
significant examples were found by the January 1997 independent assessment, the ISA, and
SET.  Elimination of supervisory engineering positions resulted in ineffective supervision. 
Emphasis on unmonitored self-direction by individual engineers resulted in ineffective work
prioritization and a tendency toward consensus-driven decisionmaking.  Also, a lack of
effective supervisory oversight and direction resulted in a work environment that was overly
focused on emergent work activities, with decreasing attention to proactive engineering
programs for system monitoring and performance trending.

Expectations

Management did not consistently define, communicate, or reinforce expectations and
accepted performance different from expectations, creating a credibility gap and inhibiting
accountability.  The ISA and SET observed management expectation problems that were
identical to findings of a January 1997 independent assessment of Engineering.  For
example, although system engineer responsibilities were clearly and specifically addressed in
Nuclear Station Engineering Department (NSED) procedures, management did not take action
to empower engineers to fulfill those responsibilities.  Both ISA and SET interviews
confirmed that expectations for detailed system walkdowns by engineers with operators,
proactive engineering review of preventive maintenance (PM) activities and MWRs, trending
of system performance, and long-range system engineering planning were not being met. 
Management did not establish clear expectations or minimum standards for Engineering
involvement in root cause analyses (RCA).  NRC inspections and CPS self-assessments
identified that a lack of refresher training contributed to inconsistent implementation of
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formal RCAs.  As a result, many RCAs did not identify potential contributors to an event, or
did not appropriately consider similar events.  

Management did not reinforce its expectations when it accepted different performance
standards.  For example, management failed to demonstrate a clear commitment to stated
expectations for plant material condition.  CPS self-assessments documented repeated
examples of management toleration of longstanding material condition problems. 
Noteworthy examples included recirculation pump seal leaks, diesel generator oil leaks, and
heat exchanger corrosion and fouling.  The January 1997 independent assessment identified
several examples of plant material condition degradation due to management's acceptance
of overuse of engineering analyses to justify existing conditions.  

Training

Management did not ensure that engineers were appropriately trained or qualified.  SET
interviews determined that NSED did not establish a well-coordinated method for process
and technical qualification and certification of design and system engineers.  Some engineers
stated that they were assigned tasks or system responsibilities for which they had not been
acceptably trained.  Although these engineers expressed discomfort with their level of
technical knowledge, they were reluctant to request training in light of the large workload in
Engineering.  The January 1997 independent assessment team made the same observation. 
Recent CPS self-assessments identified that some important engineering process tasks such
as operability evaluations, safety evaluations, and calculations were conducted by
unqualified personnel.  Another example of management's failure to ensure appropriate
training was provided was that engineering supervisors stated they had not received
supervisory training in more than 6 years.

Performance Monitoring

Management did not establish effective measures for monitoring performance of engineering
programs and processes.  Management did not effectively monitor the performance of
design engineering activities.  Problems identified during peer and interdisciplinary review of
design modifications were seldom documented, and were not trended.  Also, problems
identified during design modification implementation were not consistently documented and
trended.  None of the engineers interviewed by the SET recalled any structured feedback
during the last 2 years of their involvement with design modifications.  Recent performance
indicators for Engineering's work backlog were not consistently focused on the priority or
magnitude of the work effort, but only on the number of work items.  These performance
indicators were of limited value for assessing the technical or resource significance of the
backlogs.  Further, established work priorities were not followed.  For example, the current
NSED backlog contained approximately 30 high-priority work tasks that were more than 3
years old. 

The SET viewed as a strength CPS's reestablishment of an engineering assessment group,
which performed several well-focused and probing evaluations.

Major Program Implementation
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Management generally did not insist on thorough and timely implementation of important
engineering programs.  Delays in completion of activities associated with Generic Letter (GL)
89-13, "Service Water System Problems Affecting Safety-Related Equipment," GL 96-01,
"Testing of Safety-Related Logic Circuits," and Information Notice (IN) 92-18, "Potential For
Loss of Remote Shutdown Capability During a Control Room Fire," contributed to significant
service water system, logic system functional testing, and fire protection problems that were
identified during the ISA and SET evaluations.  

The ISA identified numerous examples of deferred tests and inspections of safety-related
heat exchangers.  The heat transfer methodology utilized at CPS did not address
design-basis conditions of operation as specified by GL 89-13.  Quarterly chemical
treatments of the service water system were GL 89-13 commitments, but were suspended
in mid-1994 and were subsequently altered.  Heat exchanger tests were not validated with
periodic inspection, and many test results appeared questionable because acceptance criteria
were not re-baselined following chemical cleaning.  As a result, on the basis of tests and
inspections conducted, it was difficult to determine the effect of heat exchanger fouling on
equipment operability. 

The SET identified several problems with the performance of logic system functional testing
required by plant Technical Specifications, as described in Section 3.2.2 of this report. 
Also, more thorough and timely action in response to IN 92-18 may have revealed many of
the Appendix R issues described in Section 3.2.2 of this report.

Corrective Actions

Management did not effectively enforce consistent standards for Engineering involvement in
corrective action activities.  The ISA observed that root cause evaluations were not
consistently required for potentially significant generic engineering problems.  The SET
observed that the Corrective Actions Review Board (CARB) did not require a root cause
analysis for a failure to properly account for test measurement inaccuracies during Technical
Specification surveillance tests or for failure to properly account for line resistance changes
due to corrosion in the service water system.  It was also observed that engineering reviews
of some CRs were not thorough, similar to findings of CPS self-assessments.

Appropriately thorough Engineering evaluation of safety related service water (SX) silting
was not evident until after SET involvement in the issue.  CPS responses to ISA concerns
associated with insufficient GL 89-13 implementation initially dismissed potential equipment
operability problems without appropriate Engineering involvement or thorough evaluation.

3.2.2  Programs, Processes, and Procedures

The SET verified the problems observed by the ISA in Engineering in the areas of design
control, design-basis documentation, safety evaluations, operability evaluations, Engineering
support for surveillance and maintenance procedures, and fire protection.  The SET
developed some additional concerns related to fire protection.

Design Control
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Weak design control procedures and Engineering reviews contributed to design errors and
configuration control problems.  A March 1997 self-assessment noted that design change
procedures did not provide sufficient guidance to ensure a consistent product, resulting in a
lack of appropriate documentation of the bases for Engineering's judgment.  Design changes
did not consistently document detailed analyses and reviews for each discipline.  For
example, a January 1997 independent assessment identified that a design change
implemented to modify valves to prevent containment overpressurization did not properly
document design inputs, impacts, calculations, or associated design analyses for the change. 
The assessment concluded that the design change package did not clearly  document
appropriate bases for determining that the modification corrected the problem.  

Interdisciplinary review and use of the General Design Review Standard were not well
specified or implemented by design change program procedures.  Lacking specific
requirements, appropriate reviews were not always performed.  The January 1997
independent assessment identified several instances of inappropriate interdisciplinary
reviews, including a failure to perform appropriate reviews of fire hazards analysis impacts
and of control room heating, ventilation, and air conditioning (HVAC) loading.  CPS also
identified that design changes had not been properly reviewed for impact on the
containment hydrogen burn analysis.

SET interviews noted that independent technical reviews of design changes were not
comprehensive and failed to identify deficient design changes.  Engineers stated that
abolishment of a configuration management group during reengineering had eliminated
previously effective checks and balances in the design control process.  Also, some
engineers stated that reliance on a multi-discipline team structure within Engineering made it
difficult for engineers to obtain assistance from other engineers within the same discipline. 
During the same period, system engineers with limited design change experience were
assigned to perform design changes.  These factors, combined with weak process controls,
appeared to result in inconsistently performed interdisciplinary reviews and insufficient
independent technical reviews.  As a result, several design errors were not identified.  For
example: a deficient 1995 modification made drywell floor drain flow monitors inoperable; a
January 1996 drywell leakage detection system modification created a loop seal in
instrument sensing lines; and a 1996 installation of new regulating transformers failed to
properly incorporate industry guidance for use of embedded microprocessors.

Ineffective design processes resulted in loss of plant configuration control.  For example, in
May 1996, following improperly controlled installation of an uninterruptable power supply,
installation of a regulating transformer resulted in spurious tripping due to load instability and
breaker miscoordination.  

Implementation of ECNs without updating related design documents resulted in additional
instances of loss of plant configuration control.  A July 1995 CPS audit identified that
numerous ECNs failed to require revision of applicable design drawings resulting in
inaccurate drawings.  

CPS failed to ensure that the Division III EDG design described in the station's initial licensing
documents matched equipment configuration.  The SET observed that the Division III EDG
was operated in the droop mode when tested in parallel with the offsite grid.  Equipment
design specified automatic transfer capability to the isochronous mode in response to a loss-
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of-offsite-power/loss-of-coolant-accident (LOOP/LOCA) signal during testing.  Installed
equipment configuration required a manual action to restore the EDG to isochronous mode.

Design-Basis Documentation

Processes for control and use of design-basis documents were generally cumbersome and
contributed to design errors.  Design-basis information was contained in numerous
documents, which were not cross-referenced, making it difficult to identify documents
associated with or affected by design changes.  SET interviews indicated that design-basis
research became a daily task.  Management's decision that reference drawings, vendor
manuals, and calculations need not be maintained up to date created a cumbersome design
process.  This has resulted in reliance upon the user of the reference to review the backlog
of outstanding revisions to determine applicability and impact on current work.   The ISA
concluded that it was difficult for CPS to respond in a timely manner to basic questions on
the LPCI mode of operation of the RHR system although the design basis documentation
may ultimately be retrievable and identifiable.  The GE instrument setpoints to support LPCI
mode of RHR were not available for review.  The ISA noted several documents each with
approximately 30 changes that had not been incorporated.  A review of approximately
4,500 pre-1993 ECNs was required to respond to an ISA request for up-to-date design
documents associated with the residual heat removal (RHR) system, indicating the difficulty
and level of effort required to determine system design basis.

Calculation revisions generally were difficult to link to other calculations and procedures
affected by changes, resulting in calculations that were not always updated.  Although a
calculation index with more than 70,000 calculations was established, it did not include
General Electric Company (GE) calculations nor did it include the capability to cross-
reference calculations.  The ISA identified two instrument setpoint calculations that
superseded GE setpoint calculations.  However, no tracking system existed that identified
that the GE calculations were superseded.

The capability to conduct a search of the index based upon the calculation title provided
limited aid.  Therefore, considerable reliance was placed upon the experience and knowledge
of the individual revising a calculation to know or identify the affected calculations and
procedures.  CPS recognized the lack of cross-referenced calculations as a weakness in
1993, but corrective actions were assigned low priority and limited resources, and were not
completed.  Reliance upon an individual to cross-reference calculations has resulted in errors. 
For example, revisions to breaker coordination curves were not updated in a coordination
calculation because it was not  recognized that the coordination curves had an effect on the
calculation. 

The ISA noted that field-completed modifications involving design calculation revisions were
not evaluated for impact on other design calculations in a timely manner.  Personnel in
Document Control were relied upon to identify affected calculations and notify the owner to
incorporate the change into the base calculation.  This resulted in outdated calculations
whose significance was increased by a lack of time limits for subsequent revisions. 

Procedures for control of setpoints did not clearly define a standard setpoint methodology. 
Engineers were relied upon to decide which methodology to utilize.  As a result, setpoints
for safety-related instrumentation were not properly controlled, having questionable or
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missing bases.  The ISA noted a program weakness in that no upper tier document described
the instrument setpoint program nor the roles and responsibilities of involved organizations. 
For example, an instrument reset setpoint was not specified in related design documents. 
As a result, engineers assumed a value that was greater than allowed by calculations in the
associated surveillance procedure.

The ISA identified that calibration accuracy was not always considered in setpoint control,
thus creating the potential for "as-left" bands greater than those allowed by the GE design
specification.  This could be nonconservative.  The SET noted a strength in that the NSED
manager questioned and revised an initial Engineering response to issues involving setpoint
control that would have failed to correct the problems noted by the ISA.

Processes for ensuring that the Updated Safety Analysis Report (USAR) is updated were not
always effective.  This observation was made in the ISA vertical slice.  SET interviews
indicated that engineers had neglected updating of the USAR following design changes. 
Also, SET document reviews revealed numerous inaccuracies in the USAR.  Some had
existed since initial plant operation; others were a result of failure to perform required
updates following design changes.  In addition, CPS was slow to correct inaccuracies in the
USAR, some of which were known for more than 3 years.  Examples of USAR inaccuracies
noted in CPS assessments and NRC inspection reports included operation of control room
chillers differently than described in the USAR, which impacted EDG loading analysis; USAR
main steam isolation valve (MSIV) closure times that did not correspond to the GE design
specification or the Technical Specifications; and USAR motor-operated valve (MOV)
differential pressure (D/P) values that conflicted with calculated values to support the GL 89-
10 program.

Safety Evaluations

Insufficient safety screenings resulted in failure to perform required safety evaluations.  More
than 50 CRs were written for deficient safety screenings and safety evaluations within the
last year.  These problems continued despite findings in a January 1997 independent self-
assessment that the 10 CFR 50.59 safety evaluation program had systemic implementation
problems.  The independent assessment noted that the Facility Review Group (FRG)
reviewed only changes that required full safety evaluations.  As a result, FRG reviews were
ineffective in identifying problems since safety screenings frequently failed to require
appropriate safety evaluations.  In September 1997, an FRG review, which included safety
screening submittals, rejected more than 50 percent of the submittals due to insufficient
evaluation or information.  Several examples of inappropriate safety screenings were
identified in a January 1997 independent assessment, including modification of containment
isolation valves to prevent overpressurization, installation of a relief valve to prevent
overpressurization of a containment penetration, and modifications to control rod drives. 
The SET observed that a safety evaluation associated with a modification to add
soundproofing to control room cabinets was deficient in that it failed to document a
technical basis that cabinet internal temperature limits were not exceeded.  Furthermore,
that the same issue was raised in a 1996 self-assessment; however, no corrective action
was taken.

Other instances were noted involving failure to perform required safety screenings.  The
component cooling system expansion tank automatic level control system had been operated
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for several years differently than described in the USAR without proper evaluation.  The SET
noted that the service water chemical treatment system had been removed from service for
extended periods of time, contrary to the USAR, without performing any evaluation or
implementing other compensatory actions.  

Operability Evaluations

Operability evaluations failed in several instances to properly address degraded equipment
conditions.  Before December 1996, CPS had no formal procedure for evaluating operability. 
After the procedure was established, numerous operability evaluation problems were
documented in CRs.  Problems included Engineering evaluations that were not documented,
were untimely, did not address all aspects of an issue, or were not performed in accordance
with procedural requirements.  The SET found that engineers did not recognize a need to
perform an operability evaluation of the buildup of silt in the screenhouse pump bays.  After
attempting to justify operability, CPS ultimately determined that there was not sufficient
technical justification to ensure that the SX system would perform its function during a
design-basis event.  Additionally, after the discovery of heat exchangers that were
significantly fouled, Engineering did not perform operability evaluations to assess and justify
operability of other SX heat exchangers that were subjected to similar conditions.

The SET noted an operability determination, supported by an Engineering evaluation, which
concluded that Division III EDG response was acceptable even though the time to achieve
rated frequency exceeded the 12-second acceptance criterion allowed by the Technical
Specifications.  Review of test data showed that the EDG frequency had dropped below the
minimum value after 12 seconds and, therefore, did not meet the Technical Specifications
testing requirement.  Another determination noted that corrosive solder flux was utilized on
source range and intermediate range monitor cabling.  Although the consequence of the use
of corrosive flux was time related, no Engineering evaluation, additional inspections, or
compensatory measures were conducted to assess continued instrument performance.  Also,
an operability determination (OD) for three high-pressure alarms on emergency core cooling
system (ECCS) piping with setpoints above associated relief valves was too narrowly
focused.  The alarms were identified as safety system components incapable of performing
their intended functions as described in the USAR.  The OD concluded that the ECCS was
operable, however, it did not reach an operability conclusion for the alarms.

Engineering Support for Surveillance and Maintenance Procedures

Engineering generally did not provide appropriate support for surveillance and maintenance
procedures, resulting in technically insufficient procedures and maintenance problems.  SET
interviews of Engineering managers and engineers revealed that vendor manuals were not
kept current.  A backlog of more than 200 vendor technical drawings that required updating. 
A 1997 Engineering self-assessment identified that vendors were not contacted on an annual
basis as CPS committed to in response to GL 83-28, "Required Actions Based On Generic
Implication Of Salem ATWS Events"; engineers did not screen changes to vendor manuals
upon receipt to determine the significance of the change(s); additionally, ECNs did not
always identify vendor drawing revisions,  or the revisions were not incorporated in a timely
manner.  The SET noted that NSED Procedure P.4, "Vendor Manual Program," lacked
sufficient detail to ensure a consistent change process for vendor information.  
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Engineering was not effectively involved in the development, revision, and review of
maintenance and surveillance procedures.  Without proper system engineer review and
concurrence, CRs continued to document vendor-recommended PM activities that were not
included in the PM program.  Examples of problems that resulted from ineffective
Engineering review of procedures included inappropriate C/B maintenance requirements,
torque limits above vendor-recommended values, and inappropriate lubricant requirements
for MOVs.  

Procedure comment control forms (CCFs) remained open after several years.  The backlog
grew to nearly 2,700 procedure comments requiring resolution.  One of the contributing
causes to the backlog was untimely Engineering technical review of proposed revisions, as
documented in several 1997 CRs.  The large backlog for the Procedures group resulted in
untimely resolution of Engineering procedural concerns.

CPS identified numerous problems with surveillance procedures related to insufficient
engineering involvement.  For example, a 1997 Engineering self-assessment identified that
the Technical Specifications basis, USAR, and GE design specifications all indicated that the
automatic depressurization system (ADS) air supply was designed for two actuations. 
However, the value specified in the surveillance procedure only ensured one actuation after
instrument tolerance was taken into account.  A similar situation existed with the EDG
starting air requirements.  Also, a 1997 CR identified that an MSIV surveillance procedure
did not acceptably time the MSIVs as required by Technical Specifications.  The measured
time was based upon position indication supplied by limit switches that actuated before full
valve movement.  The SET found several problems in the performance of logic system
functional testing required by plant Technical Specifications.  These problems included
insufficient testing of the HPCS initiation seal-in circuit, the high drywell pressure seal-in for
the ADS, the ADS Logic A/B 105-second timer-initiated annunciator, and the reset of the
ADS initiation 105-second timer.   

The SET also found several examples of surveillance testing of safety-related components
that were inappropriately performed through preventive maintenance and that were not
tracked as satisfying TS requirements.  Examples included time delay and ac driver devices
for low-pressure core spray (LPCS), HPCS, and ADS logic system function circuits. 
Although the PM activities for the involved devices appeared to have been done, PM
procedures did not provide the same assurance or controls appropriate for surveillance tests. 

The SET also identified instances of inappropriate control of logic system functional testing
requirements in surveillance test procedures.  Examples included testing of several ECCS
component functions credited by performance of the integrated EDG surveillance test
procedure.  However, the EDG surveillance test procedure did not clearly define which
procedure steps were credited for testing ECCS components, and created the potential for
missing required testing.

Many PM activities were deferred without appropriate technical justification.  NSED
Procedure M.02, "Review of Preventive Maintenance Documents," provided instructions for
engineers to follow for processing PM deferral requests.  The procedure required the NSED
engineer to ensure that the deferral did not adversely affect equipment operability or existing
qualification programs.  However, the SET observed that the procedure did not appropriately
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require the engineer to document the technical basis for PM deferral.  Furthermore, the
procedure did not specifically require the engineer to address the  individual or the
cumulative effect of PM deferral on equipment operability. 

Fire Protection

The SET conducted a vertical slice evaluation of fire protection.  The results of this review
are summarized below.  Details of the evaluation are in Appendix A.

The fire protection program did not provide sufficient bases to demonstrate safe plant
shutdown capability following a fire.  An August 1997 independent audit identified
insufficient evaluation of the ability to suppress a fire and associated consequences.  CPS
identified that SRVs required to support cold shutdown would be available for approximately
48 hours rather than for the 72 hours required.  The SET observed that CPS had not
resolved a 1995 issue involving the potential for a single fire to cause a simultaneous LOOP
and loss of all EDGs as a consequence of spurious carbon dioxide system actuation.  The
SET also noted that CPS had not resolved a concern that a single fire could cause all 16
SRVs to simultaneously open. 

The fire protection program implementation had numerous problems.  The SET found
obstructions to sprinkler flow patterns in the Division III switchgear room.  CPS was unable
to provide data to demonstrate that three randomly selected fire seals were installed in a
configuration validated  by a fire test.  CPS had extended surveillance for some fire
protection systems beyond that specified in National Fire Codes, resulting in the failure to
identify 11 fire hoses plugged with mud dauber nests.  Counter to GL 91-18, "Information to
Licensees Regarding NRC Inspection Manual Section on Resolution of Degraded and
Nonconforming Conditions" guidance, CPS used hourly fire watches in lieu of fixing several
problems identified in 1995, including the following: structural steel components with
thermal shorts, inaccessible and inoperable fuel pool fire detectors, failure to install some fire
barrier penetration seals in the control room, and the potential for a single fire to cause a
LOOP and the loss of EGDs.  

In contrast, the SET observed that fire protection administrative controls, procedures, and
equipment required for program implementation were generally well maintained and available
for immediate use.  Good housekeeping and control of transient combustible materials was
observed.  Also, the fire protection staff was well qualified and had a good working
relationship with other station organizations.  Fire brigade knowledge and performance were
program strengths.

3.2.3  Human Performance 

The SET verified the weaknesses observed by the ISA in engineer training and skills,
workload prioritization, living with problems, and lack of ownership.

Training and Skills
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Engineering staff did not receive appropriate training and in several instances lacked
acceptable skills and knowledge.  SET walkdowns revealed that system engineers were not
fully aware of system design and operating parameters such as operating margins, functions
of specific system components, system leakage trends, system pressure operational
controls, and limits on system out-of-service times.  Also, in the absence of system design-
basis documents, engineers were left to determine design bases from several documents
that were not easily retrievable or well maintained.  This process was extremely
cumbersome and placed too much reliance on individual skills.  The combination of effects
has resulted in human errors.  For example, Section 3.2.2 of this report addressed a breaker
coordination error resulting from calculation retrieval difficulties.

The qualification and certification program for engineers was not well integrated or
formalized.  Qualifications for performing design changes were in many cases grandfathered
and of little value.  Some engineers certified to perform design changes had limited design
experience and acknowledged that they did not have a clear understanding of the design
bases for their assigned system.  System engineers were reluctant to request formal training
in light of the large work load in Engineering.  The NSED manager stated that CPS has not
paid enough attention to training engineers in technical skills or processes and procedures,
and that engineers, managers, and supervisors needed more training to improve the safety
culture.  In interviewing system engineers, SET found that, following reengineering,
supervisors were not of the same discipline as the engineers working for them and some
were unable to effectively resolve technical issues.  Engineering team leaders had little time
to coach and mentor assigned engineers.

Workload Prioritization

Some system engineers did not effectively trend equipment and system performance.  SET
interviews of system engineers found that some were ineffective at trending equipment
performance.  Following reengineering, predictive maintenance and trending responsibilities
were transferred to system engineers and contributed to their overload.  As a result, some
system engineers neglected requirements for monitoring equipment performance and did not
set goals for improving poor equipment performance.  

Living With Problems

Engineers failed to resolve numerous longstanding equipment problems.  The ISA concluded
that some engineers tolerated longstanding equipment problems.  The January 1997
independent assessment identified that engineers' overuse of analysis justifying degraded
conditions resulted in several examples of decreased plant material condition.  The
assessment also identified that engineers had become "experts" in removing available margin
from design analyses to avoid making changes to equipment or performing maintenance.  In
an interview with SET, the NSED manager confirmed that one of the biggest problems with
degraded equipment conditions was using evaluations to reduce margin to avoid expending
the effort to fix the problem properly.  Also maintenance planners indicated that system
engineers in general were not proactive in pursuing corrective maintenance.  Examples of
longstanding equipment problems were long-term unreliability of the V-notch monitor of
drywell leakage, Division III EDG bearing failure due to deferred repair of an oil leak, and
operation of Division II EDG with exhaust valve timing out of specification since 1992. 
Interviews also revealed that engineers had not demonstrated an appropriately questioning
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attitude.  An NRC inspection concluded that the technical assessment of water in the reactor
core isolation cooling (RCIC) turbine lube oil was nonconservative because the involved
engineers did not demonstrate a questioning attitude.

Lack of Ownership

Engineers generally did not demonstrate effective ownership of programs, systems, and
equipment.  The January 1997 independent assessment concluded that the Nuclear
Performance Reliability Data System (NPRDS) program had not been actively supported for
more than 2 years and the responsible engineer felt no ownership of the program.  The ISA
observed that such lack of system engineer ownership was evident in the degraded material
conditions in the switchyard and relay house.  When silting problems were identified in the
service water pump bay, the ISA and SET observed that a lack of engineer ownership
contributed to the failure to properly evaluate the impact of silting in the safety-related
service water pump bay.

3.3  Maintenance
  

3.3.1  Management and Leadership 

The SET verified the weaknesses observed by the ISA in maintenance in the areas of
communications, management's establishing expectations, and training.

Communications 

Management generally did not ensure that effective communications existed in the planning
and craft groups of the Maintenance Department or with other organizations, which led to
compartmentalization.  The ISA and SET noted ineffective communications within the
department, through the management chain, and with other departments.  As an example, in
the planning of work, Operations  contributed to the planning process in a limited way.  The
craft contributed nothing relative to the content of the packages to the work planners
generating the work package.  System engineering made no contribution to work planning
unless requested.  The only communications to the planners were craft inquiries as to when
the package would be ready.

Management's Expectations

Managers did not consistently oversee plant staff activities and clearly communicate their
expectations to all levels of the plant staff; this resulted in activities that were not
performed in accordance with expectations. The ISA noted that management's expectations
had not been established or communicated to the Maintenance staff.  The SET noted during
interviews that promulgated performance measures were not emphasized in the department. 
Although guidance for disciplinary actions for inappropriate performance was disseminated,
these measures were not enforced.  As a result, managers in the Maintenance Department
lacked credibility and workers lacked accountability.  Additionally, the PM program was
fragmented among departments, and no single department was responsible for the program. 
This contributed to the failure to determine the impact on equipment of not performing PM
activities.  For example, radiation monitors/process monitors were not returned to service for
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extended periods and maintenance of the emergency operations facility (EOF) HVAC system
was suspended. 

The ISA and SET, during interviews with craft and first line supervisors, determined that
nonconservative decisions had been made in some areas.  One of these decisions deferred
safety-related PM activities past their due dates without evaluating the effect of such
deferral on the equipment.  Another decision was to re-use a corrugated metal gasket in a
valve repair.  During restoration of that system, the gasket leaked profusely, contaminating
an individual.  Inspection reports identified that some design changes were installed in the
plant using MWRs before the design change was reviewed and approved.  Examples of this
were raising the containment equipment sump float switch setpoints and removing springs
from the air dryer check valves for the EDG air start system before the formal engineering
approval. 

Training

Management did not provide appropriate training to supervisors and craft.  The ISA and SET
noted through interviews with supervisors and group leaders, that supervisory training, had
not been conducted for several years.  This contributed to the ineffectiveness of coaching
and mentoring in reinforcing management's expectations.  CPS identified this lack of
supervisory training and recently started a new training program.  Additionally, CPS held a
retreat for managers and supervisors in October 1997, during which an outline of the "Plan
for Excellence" was developed.  Interviews with the craft indicated that initial training was
good, but that retraining and reinforcement of initial training were deficient.

3.3.2  Programs, Processes and Procedures 

The SET verified the weaknesses observed by the ISA in maintenance in the areas of
preventive maintenance, industry experience, corrective actions, work control, and material
control.

Preventive Maintenance

Ownership of the PM program was not delineated; this led to program implementation
problems.  The ISA and SET identified that the Maintenance Department assumed ownership
of the PM program.  The ISA noted that Engineering typically owns the PM program content,
frequency, and bases, and that Maintenance implements the program.  The Maintenance
Department's presumed ownership caused several problems with the PM program.  One of
these problems was that the Engineering bases for PM activities and their frequencies were
not known or understood by Maintenance.  The failure of Maintenance to understand
Engineering's role and involve Engineering in the PM program contributed to a large number
of PM activities being deferred without the effects being evaluated.  Additionally, the ISA
and SET noted that the responsibilities were not clearly defined as a result of organizational
changes and vaguely defined processes.  

Industry Experience

The program for disseminating and incorporating industry experience was generally
ineffective and directly contributed to several equipment failures.  The ISA and SET, through
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observations and interviews, noted that industry experience was not being disseminated and
incorporated in an effective or timely manner at CPS.  An example of this was the lack of
industry experience used in the repair of the failed C/Bs.  CPS received three NRC
information notices but did not incorporated them into work procedures for the C/Bs.  CPS
did not receive GE service advice letters, which also discussed PM activities for the C/Bs. 
Vendors were not consistently contacted for the latest information concerning their products
and changes were not incorporated into the manuals.  The procedure for installing a freeze
seal did not contain the Electric Power Research Institute guidelines on appropriate
installation of freeze seals.  The failure to incorporate these guidelines resulted in an
improperly installed freeze seal, which damaged the reactor water cleanup piping in 1996.    

Corrective Actions

An ineffective corrective action program resulted in repetitive equipment and human
performance problems.  The ISA and SET noted through interviews and direct observations
of the site CA program that the program did not effectively capture failure trends, was
narrow in focus, had no repetitive failure analyses, and had no generic application for
common mode failures.  Root causes were not well developed in some cases.  The root
cause of the failure on July 22, 1997, of a safety-related 4160-V Westinghouse C/B to open
was shallow in that the true failure mechanism was not identified.  This led to an additional
breaker failure on August 5, 1997, following a meeting in which the Illinois Power Company
(IP) informed NRC that reasonable assurance existed that the safety-related breakers would
function when called upon. 

The ISA and SET, through interviews and observations, determined that Maintenance had
stopped trending human performance errors in 1996 and that the termination inhibited the
identification of a declining performance trend.  A root cause investigation, initiated in June
1997 to determine the factors behind an increasing number of performance errors in
Maintenance activities, identified the root causes as ineffective performance measures, a
lack of control measures, and a lack of individual accountability.  

Work Control

Work scheduling was ineffective and work packages were generally very cumbersome; this
contributed to large Maintenance backlogs and errors in the field.  The ISA and SET, through
document review, interviews, and field observations, concluded that work scheduling and
package generation were ineffective and contributed to the growing backlogs of MWRs and
PM activities.  CPS utilized two scheduling processes, one when on-line and one during
outages.  The outage schedule was in use for 14 months; consequently, the PM activities
scheduled by the on-line process were not scheduled, contributing to the PM backlog.  Since
the completion of refueling, neither the outage planning nor the on-line planning process was
used successfully and no integrated site-wide planning or scheduling system appeared to be
operable at the time of the ISA and SET site evaluations.  Individual departments established
their own priorities and schedules, but did not coordinate with other groups, resulting in a
lack of support and schedule slippages.  If work was not scheduled on Operation's schedule
and Radiation Protection's (RP's) schedule, the craft were turned back to the shop.  In
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addition, department personnel often spent significant time waiting for other organizations to
be ready to begin a scheduled activity that was not sufficiently planned.  Lack of timeliness
in establishing schedules often left support organizations without appropriate resources to
support activities that appeared on short notice.  This was causing a significant problem in
performing work on schedule, as indicated by the 50-percent daily schedule accuracy.
  
Work packages were generally cumbersome, ineffective, and inefficient, sometimes leading
to human error while attempting to identify the correct steps and specifications from the
attached materials.  For example, the work package to repair an 8-inch butterfly valve
contained the technical manual for the valve, the foreign material exclusion (FME) procedure,
the torque specification procedure, the valve operation test and evaluation system (VOTES)
testing procedure, the valve operator's technical manual, and a valve packing procedure. 
The work package for replacing a heat exchanger on the Division I EDG contained more than
500 pages.  The craft needed to set up a table in the diesel room to spread out the
procedures and engaged one person to keep place in the various procedures.  This process
put too much reliance on individuals to ensure effective work performance.

Material Control

Control of consumables and volatile organic chemicals (VOCs) was weak.  The ISA and SET
through observations and interviews, identified inconsistent control of consumables.  This
included the use of unapproved cleaners and lubricants in safety-related C/Bs.  Some
lubricants stored for use by the craft were unlabeled or had expired shelf lives.  Additionally,
some lubricants required by PM procedures had been out of stock for years.  CPS control of
VOCs was limited to the control of containment coatings.  Other VOCs, such as dye
penetrant developer, were not controlled and could impact the operability of safety-related
filter trains.

3.3.3  Human Performance 

The SET verified the weaknesses noted by the ISA in Maintenance regarding attention to
detail, procedural adherence, and training.

Attention to Detail

Attention to detail in Maintenance was inconsistent.  NRC inspection reports and SET
interviews, determined that there was a general perception at CPS that attention to detail
was not as important as getting the job done.  An example of this was identified in a 1997
inspection report which stated that supervisors did not pay enough attention to the accuracy
of sign-offs on quality records.  In another instance, an inadvertent actuation of the standby
gas treatment (VG) system occurred in April 1997, when a controls and instrumentation
(C&I) technician misread a digital voltmeter and a local trip switch was not placed in
"normal" following tagout removal.  Scaffolding was constructed in the LPCS pump room,
affecting cooler seismic qualifications without an Engineering evaluation.

Adherence
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Maintenance's focus on production contributed to the use of procedures as guidance.  The
ISA and SET noted that procedural adherence was a weakness.  The attitude that
procedures did not have to be followed as written, but could be regarded as guidance was
evident in the performance of Maintenance procedures, PM activities, and Maintenance shift
turnovers.  For example, Maintenance personnel changed torque values on flange bolts when
installing a rupture disk.  This was done by lining out portions of the job step.  Before April
1997, this attitude was proceduralized.  These expectations were changed and Procedure
CPS 15005.15 "Procedure Use and Adherence," was issued on April 1, 1997, to specifically
address procedural adherence.  All personnel were trained on the new procedure.  The
number of temporary procedure deviations, procedure advance changes, and CCFs increased
following the issuance of this procedure and the training, indicating an increased awareness
on the part of personnel for procedural adherence.    

Training

Training on and common understanding of craft skills was weak.  Tool box skills were not
well defined.  The craft had signoffs for some tasks requiring only tool box skills.  However,
the definition of what constituted a tool box skill or just how much skill was involved was
not defined.  Supervisors did not know the contents of the tool box skills and planners had
an incomplete listing of the skills.  Examples of equipment degradation caused by the lack of
understanding of tool box skills include (1) overgreasing 480-V motors, when the drain plug
was not removed to allow the old grease to escape and (2) the use of soldering flux which
was conductive and corrosive on the neon light assemblies in the MCR.  In both cases, tool
box skills were not sufficiently understood.

Maintenance craft were not fully trained on management's expectations and were not held
accountable.  The craft believed that management was most interested in getting the job
done and keeping the plant on line.  

Craft Attitudes 

Craft attitude was generally good.  By interviews and field observations, the ISA and SET
concluded that the craft were willing to work safely.  The attitude of the craft generally
remained good and their morale did not appear to be suffering from the long outage. 
Interviews and field observations indicated that the craft were willing to work inside the
procedural boundaries and were willing to meet management's expectations with respect to
nuclear safety.  

3.4   Plant Support

The following programs were included in the Plant Support area of the SET evaluation:
Radiation Protection (RP), Chemistry, Effluents, Radiological Environmental Monitoring
Program (REMP), Emergency Preparedness, Industrial Safety, and Security.

3.4.1  Management and Leadership 

The SET verified the weaknesses observed by the ISA in Plant Support in the areas of
ownership of programs, staffing and training, decisionmaking, management's expectations,
communications, and coordination.
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Ownership of Programs

Several programs had no clear owners and no effective communications between
organizations to ensure effective functioning.  The REMP and Offsite Dose Calculation
Manual (ODCM) programs were conducted by staff individuals in separate groups, each with
a different supervisor.  These programs were related and required frequent communications
and coordination.  The site organization did not foster such coordination and
communications.  For example, the ODCM was fragmented and did not effectively involve
Operations, Chemistry, Engineering and Maintenance.  In another example of fragmented
ownership, a system engineer was recently assigned responsibility for approximately 120
area radiation/process radiation (AR/PR) monitors without sufficient authority to obtain the
support  necessary for keeping the monitors operable and calibrated.  Many monitors were
overdue for calibration or out of service, some for several years.  Most of the monitors were
routinely scheduled for calibration at 125 percent of the TS intervals. 

Fragmented ownership and poor communications existed within RP.   One group collected
and analyzed REMP samples,  another determined setpoints of monitors for the ODCM, and a
third group monitored the AR/PR panel in the control room for Operations.  Each RP group
had a different supervisor.  Poor communication between these groups resulted in calibration
information not being routinely provided to either Chemistry for use in determining effluent
releases or RP for determining any setpoint changes. 

The "as low as is reasonably achievable" (ALARA) program and the source term reduction
program did not have site-wide support.  ALARA was viewed as solely an RP problem, and
the source term reduction committee had not met in more than 2 years.  The SET
determined that CPS failed to have a system for collecting and maintaining information for
use in site characterization at the time of decommissioning.  The failure to have such a
system was due, in part, to unassigned responsibility.

During the past year, several improvement programs were developed with little staff
involvement.  These initiatives were not supported by some workers and supervisors who
believed that the improvement program would not address the real problems.  Some of these
programs were superseded before they were fully implemented.     

Staffing and Training 

Staffing for several programs was ineffective since the reorganization in 1995, and
training/retraining of staff in technical skills was not a priority at CPS.  Until recently the
ALARA program had a single individual assigned less than full time.  The industrial safety
program also had one individual assigned, even though as noted by the ISA, CPS was
among the worst in the industry relative to the Occupational Safety and Health
Administration's (OSHA's) reportable incident rate.  Supervisors had been given the
responsibility to oversee industrial safety in the field, but without commensurate training in
industrial safety.  Many managers and supervisors spent significant portions of their work
week in meetings and on other duties, which kept them from coaching and counseling their
staff. 
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Refresher training in fundamentals for RP technicians was discontinued several years ago. 
The ISA noted several incidents pointing to a lack of knowledge in fundamentals by RP
technicians.  During the SET visit, managers and supervisors were being trained in
supervisory skills, error reduction techniques and conservative decisionmaking.  For many,
this was the first training they had received in supervisory skills.  The SET determined that
technical training opportunities for supervisors were limited.  Recently CPS personnel began
again to visit other sites to baseline their programs against other plants.  

Decisionmaking

A number of nonconservative decisions were made in the Plant Support area.  Examples
included the management decision to reduce the staffing of the ALARA program, the failure
to recognize the importance of ALARA to safety, and to classify the September 1996 reactor
recirculation pump seal failure event as an Unusual Event instead of an Alert, despite the
loss of capability to assess the leak rate.  Additional examples included the failure to
effectively control worker exposures during the reactor recirculation pump motor recoating in
July 1997 and the decision in January 1997 to repressurize the leaking solid radwaste
transfer (WX) system without evaluating the radiological hazard, resulting in the spraying of
contaminated water and resin from a burst rupture disc.  Recent events provided no
assurance that nonconservative decisionmaking has ended. 

Expectations, Communications, and Coordination  

Management generally failed to establish and communicate effective standards for
procedure adherence and priorities for site-wide programs.  Until April 1997, flexibility to
deviate from procedures was incorporated into the procedure system.  Failure of
management to emphasize personal accountability for procedural adherence and radiation
worker practices gave the perception that there continued to be flexibility in procedure
adherence, as evidenced by the number of NRC-cited violations and CRs on this subject.

Management had not established leadership at the site in terms of overall goals and
priorities.  As a result, the various station departments were often working on different
priorities, frequently conflicting in the area of interdepartmental resource needs.  This lack of
coordinated planning resulted in unnecessary personnel exposures as a consequence of
redoing scaffolding, and shielding, or other work in the drywell during outages, and some
unnecessary clean-up effort during the reactor recirculation pump motor recoating in July
1997.  

3.4.2  Programs, Processes, and Procedures

The SET verified the weaknesses observed by the ISA in Plant Support in the areas of the
corrective actions, ALARA, work planning and control, and procedures.  The SET developed
an additional concern regarding the quality of analytical measurements.

Corrective Actions

In the Plant Support area, CPS was generally good at identifying problems, but was
generally ineffective in trending and resolving them.  Problems were identified by a number
of systems at CPS, including audits by Quality Assurance and outside groups, self-
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assessments,  and CRs for self-disclosing events.  CRs were written for identified problems. 
Many recent CRs resulted from problems with worker practices.  Self-assessments of some
areas, such as REMP, the effluents program and ODCM implementation, and industrial safety
were not effective because of limited staffing.  In some areas, such as emergency
preparedness, the self-assessments were more of a regulatory compliance nature than of a
quality/performance nature.  In general, other Plant Support areas were critically self-
assessed.

The ISA and SET noted that problems were not consistently trended.  Radiation Protection
and Chemistry (RP&C) only recently began reviewing CRs for adverse trends.  Multiple
systems/files were maintained in RP&C to track audit findings from various organizations,
NRC inspection findings, self-assessment items, station commitments, CRs, and other issues. 
 The use of multiple systems for tracking these items reduced focus on the overall
significance for improvement in performance.

The ISA noted that few root cause determinations for adverse trends were performed in the
Plant Support area.  This led to ineffective and often narrowly focused corrective actions
that did not prevent recurrence of problems, especially in the area of worker practices. 
Often there was no follow-up to determine the effectiveness of corrective actions.

ALARA

The ALARA program was generally ineffective in accomplishing its function.  Insufficient
ALARA program staff limited the amount of time available to monitor jobs for
implementation of ALARA planning.  Some jobs received neither ALARA preplanning nor
effective exposure monitoring and control during the activity and resulted in significant
unnecessary personnel exposures.  An example was the recoating of the reactor
recirculation pump motors in July 1997.

The ISA noted that a large backlog of completed jobs, dating to 1996, had not received
post-job ALARA reviews.  The delay in evaluating these jobs precluded the use of this
experience in subsequent work plans.  Additionally, the SET determined that CPS had no
system to capture "lessons learned" in the ALARA process.  The current radiation work
permit (RWP) system and personal radiation exposure management (PREM) system did not
always provide effective task-specific data for monitoring exposure from jobs in progress for
comparison with exposure goals.  As a result, exposure monitoring for job-specific goals
versus status of job completion was difficult. 

As previously noted, the ALARA program was considered an RP problem and received
limited support from other departments.  Annual exposure goals were not set for individual
departments; consequently, they felt no obligation to control exposures.  Since radiation
exposures were relatively low as a result of a clean fuel history, source term reduction had a
low priority.  The source reduction committee had not met in several years and clear
ownership of this program had not been demonstrated.  The ISA noted that ALARA
Committee meetings did not have a high priority and had inconsistent membership. 
Sometimes the department performing the activity under review was not represented at the
ALARA meeting. 

Quality of Analytical Measurements
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The process for assuring the quality of analytical measurements was not thorough.  The SET
determined that CPS vendor acceptance audits of contractor laboratories performing
chemical analyses were not provided to the Chemistry group.  Further, the Chemistry group
had not reviewed vendor laboratories' quality assurance/quality control (QA/QC) programs to
ensure the quality of measurements provided by the vendors.  

With the exception of the REMP, the results of vendor QC measurements were not routinely
reviewed by the Chemistry group.  Routine QC samples (other than background and
reference level checks) were not used on a consistent basis to monitor the quality and
consistency of chemical analyses at CPS.

Work Planning and Work Control

The work planning and work control processes were cumbersome and inefficient.  Since the
refueling portion of refueling outage RF6, the lack of timeliness in establishing schedules
often left support organizations, such as RP&C, without appropriate resources available to
support activities that appeared on short notice.  Likewise some training activities for RP&C
were imposed at short notice, further challenging available resources.   The lack of
integrated site-wide scheduling and priorities sometimes resulted in inappropriate department
schedules and priorities.  Some processes resulted in the untimely return of systems to
operation.  For example, the process for calibrating radiation monitors had no provisions to
replace it if it failed calibration.  Consequently, the radiation monitor could be out of service
for days while a new work package for replacing the monitor was scheduled, prepared, and
routed for approval. 

Procedures

Procedures sometimes did not provide effective guidance and the change process was
backlogged.  Some procedures, particularly in RP, did not contain sufficient guidance to
conduct some activities.  In those cases supplemental guidance was provided in Radiation
Protection Work Instructions (RPWIs), which unlike the RP plant procedures were not subject
to review by the FRG, but were reviewed and approved at the department director level. 
The SET noted that the content of some of the RPWIs appeared suitable for plant
procedures.  Other departments, notably Security, also made significant use of such
"standing orders" to conduct routine business.

Because of the sizable backlog in procedure change requests waiting to be processed, staff
considered the change process cumbersome.  In most instances, however, the longest
delays in the process were with the originating department, awaiting department walk-
down/validation before station approval.

3.4.3  Human Performance

The SET verified the weaknesses observed by the ISA in Plant Support in the areas of
procedural adherence and worker performance.

Procedure Adherence
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Workers did not consistently perform procedures as written.  Procedural adherence was a
persistent problem in the areas of RP&C as illustrated by numerous examples of procedural
violations cited by NRC during the past year.  Before April 1997, flexibility was incorporated
into the procedure system.  Consequently, plant staff did not strictly adhere to procedures
as long as the intent was met.  In addition, some departments used "standing orders" to
provide additional guidance for performing tasks.  This may also have contributed to the
workers' attitude that procedures did not have to be performed as written.  

Worker Performance

Workers generally did not have a clear understanding of performance expectations and
received mixed and changing messages.  Workers did not clearly understand the
expectations for work performance.  Differences between the guidance promulgated through
procedures and training and the expectations communicated by supervisors and RP in the
field contributed to this lack of understanding.  This lack of understanding was illustrated in
the numerous CRs written for workers failing to comply with radiation work practices. 
Although some expected worker practices changed frequently, the changes were not
effectively communicated to the staff.  For example, dress-out requirements and PREM
usage were changed several times during the ISA and SET.  Frequent changes contributed to
inconsistent compliance with management's expectation for these practices.  The SET noted
that until recently, workers were not held accountable for deviating from the stated
practices.  Management's failure to enforce its expectations, perpetuated problems with
worker performance.

Expertise and Leadership  

The SET observed strengths in the technical expertise in the emergency preparedness
coordination program and in a number of the RP supervisors and staff that were interviewed. 
Also, as noted by the ISA, the leadership of the Security program was a strength.

3.5  Management and Organization

3.5.1  Management and Leadership

The SET verified the weaknesses observed by the ISA in management's expectations,
communications, independent oversight, performance measurement and monitoring,
decisionmaking, and human resource management.

Management's Expectations

Management generally did not establish appropriate and clearly defined expectations and
performance standards; this failed to foster an effective safety culture.  Management's
expectations generally were not clearly defined and effectively communicated.  In addition,
management generally did not provide effective context or rationale for decisions, creating
an opportunity for staff speculation, particularly during downsizing and reengineering.  
Expectations were not always effectively translated into action plans at lower levels in the
organization, such as ALARA goals for individual departments.  Additionally, clear
performance standards were not established for the workers.  
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CPS, ISA, and NRC documents described numerous attributes of an ineffective safety
culture.  Examples included an emphasis on low-cost production, nonconservative decisions,
failure to maintain a questioning attitude, a willingness to live with problems, lack of
ownership and accountability, poor teamwork, working around procedures, and an
ineffective CA program.  CPS's business plans from 1994 to 1996 emphasized cost
reduction as the primary concern.  In the 1997 Business Plan management stated that
"Implementing revised work processes or reengineering changes was the site's key plan for
reducing costs.  However, until a safe and conservative safety culture is again established
for the long-term, focus will not be placed on this area."  Management's failure to maintain
appropriate safety expectations and standards did not foster an effective safety culture in
most functional areas.  

Communications

Weak communications contributed to instances of a lack of understanding of management
expectations, departmental isolation, poor teamwork, and the lack of cooperation and
coordination.  CPS, ISA, and SET found numerous reasons for ineffective communication at
CPS.  Management had not successfully communicated its expectations to the staff. 
Management had sent mixed messages on expectations in that their actions did not match
their words in some cases.  A January 1997 independent assessment of NSED found that
"another area where management has been unable to clearly communicate expectations is
the quality of the work product."

During interviews, the SET found that the downsizing and reengineering changes had not
been effectively explained.  Failure to provide the basis and context for these changes
contributed to unnecessary organizational instability and insecurity, and a reluctance on the
part of some individuals to seek assistance or to challenge changes in direction.  

The ISA observed that departments frequently operated independently of each other,
resulting in poor cooperation and inefficiencies.  Onshift organizational lines of
communication, command and control were not clearly defined or effectively utilized.  The
problems with communications in most functional areas kept people from sharing
information, discussing new ways to approach problems, and building a team.  

Independent Oversight

Ineffective independent oversight resulted in many missed opportunities to improve station
performance.  The ISA observed that independent oversight was not aggressive.  The Board
of Directors' lack of nuclear operations experience contributed to the ineffective performance
monitoring and feedback at CPS.  In addition, the Board did not ensure that the management
team had varied nuclear plant operating experience.  In some cases, the Board failed to
ensure that senior CPS management had any recent nuclear operating experience. 

The Nuclear Review and Audit Group (NRAG) focused on specific technical issues as
opposed to overall site performance.  The ISA observed that NRAG was effective at
identifying technical issues but was often not effective in ensuring corrective actions.  In
addition the ISA observed that NRAG did not effectively communicate its findings to senior
management and had almost no communications with the Board of Directors.  The SET
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observed that senior management did not effectively consider NRAG findings and confirmed
that there was little communication between the Board and NRAG.

Performance Measurement and Monitoring

Ineffective performance measurement, monitoring, and feedback contributed to poor
accountability.  Performance monitoring at the systems, program, and organizational levels
did not exist or was deficient in some areas.  For example, the performance of design
engineering was not effectively monitored, and Maintenance errors were not trended.

CPS, ISA, and SET found that insufficient quantifiable measures and processes limited
managerial evaluation of performance.  The performance appraisal system had been
terminated for a considerable time.  There were no centralized work status tracking system,
insufficient coaching and counseling, and little feedback on performance to individuals.  In
addition, there was inconsistent recognition for above-average or less-than-expected
performance.  Management was ineffective in establishing individual accountability because
it had no performance measures or monitoring.

Decisionmaking

Instances of nonconservative decisionmaking by management communicated an
inappropriate message to the staff.  The CPS, ISA, and SET identified a number of examples
of nonconservative decisions.  One of the most safety-significant examples was the decision
to delay shutdown during the recirculation pump seal leakage event of September 5, 1996. 
Another example was the deferral of PM activities beyond the due dates without evaluating
the effect of such deferral on the equipment.  As a result of these nonconservative
decisions, the staff received mixed messages from the inconsistencies between
management's stated policies and decisions.   

Human Resource Management

Human resource management was weak and contributed to a failure to match the jobs with
qualified people and to provide management team unity and continuity.  The CPS, ISA, and
SET identified several problems in human resource management.  For example, management
paid insufficient attention to human resource development issues as evidenced by training
problems noted in all functional areas.  An April 1996 NSED self-assessment of human
performance reported that, as a result of reengineering, the primary responsibility for
showing up at technical training sessions was now placed on the individual, and there were
few mandatory requirements for attendance.  In lieu of training senior personnel were relied
upon to coach and mentor less-experienced personnel.  This approach collapsed when
organizational responsibilities were realigned and the increased workload eliminated the time
for mentoring and coaching.

There was ineffective management succession planning, particularly at the end of 1995 and
beginning of 1996, when numerous key management changes led to the loss of
management and technical expertise.  CPS identified that the "buyout" program, which was
part of the downsizing, contributed to a lack of unity, lack of continuity, and loss of
corporate history.  The leadership and management team, down through first-line
supervision, was not prepared to handle the organizational transformation of downsizing and
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reengineering.  At the time of this assessment, several key positions, including Plant
Manager, Engineering Manager, and Maintenance Manager were vacant; some vacant
positions were filled with acting or temporary managers for the long term. 

3.5.2  Programs, Processes, and Procedures

The SET verified the weaknesses observed by the ISA the areas of self-assessment,
corrective actions, root cause analysis, and planning prioritization and scheduling.

Self-Assessments 

The self-assessment program was not aggressively implemented to enhance station
performance.  Self-assessments were not consistently performed and not required by
procedure until late 1996.  Expectations for conducting self-assessments were not
effectively defined or understood, resulting in the performance of self-assessments that were
overly dependent on the individuals assigned the task.  Some of the assessments were not
comprehensive or sufficiently self-critical, and some did not effectively identify weaknesses. 
Some of the staff stated that management had not placed enough emphasis on the
importance of self-assessments.  When the self-assessments were critical and thorough,
management often failed to correct identified problems.  The ISA and SET observed this
failure to correct problems as the most serious weakness associated with self-assessments.

Corrective Actions

The corrective action program generally did not prevent recurrence of problems.   In 1997,
an NRC inspection report noted that failure to recognize the significance of multiple failures
of safety-related components and to take prompt, effective corrective actions demonstrated
a lack of ownership in the facility, a poor questioning attitude, and a willingness to accept
substandard workmanship.

The ISA observed that the CA program was limited to CRs and MWRs for capturing
problems.  The ISA also observed that QA did not always review for resolution CRs it had
initiated.  In addition, the SET and ISA observed that the CARB was not consistently
challenging the classification and evaluation of problems brought before it.  The CARB did
not consistently request or use CR trending information.  In addition, the ISA observed that
membership at meetings varied from day to day, organizational representation was often at
too low a level, and some CARB members were not well prepared.  The CARB did not
routinely receive input from, or report to, station senior management. 

The August 1997 Joint Utility Management Audit (JUMA) exit summary reported that
follow-up on 1995 JUMA findings found recurring problems.  For example, QA personnel
failed to identify conditions adverse to quality.  SET interviews of management indicated
that QA staff had little technical credibility.

QA audits found many problems with the CA program, but routinely concluded it was
effective overall.  The QA audit report on the CA program, conducted during August 1997,
reported: "implementation of the program requirements and expectations is considered
ineffective in the following areas:  identification and resolution of personnel errors, trending
of hardware and conditions, and the overall effectiveness of corrective actions.  ...Corrective
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actions specified by Engineering, Maintenance, and Training appear weak, and not supported
by the investigation and root cause determination."   NRC's augmented inspection team that
assessed the July 22 and August 5, 1997, electrical C/B failures concluded that IP corrective
actions and PM activities were ineffective.  Therefore, in a September 1997 Demand for
Information, NRC required IP to provide further information to establish reasonable assurance
that the CA program was effective.

In July 1997, the Director of CA position was moved from the Plant Manager's line
organization and the scope of his responsibilities was narrowed to the CA program.  The
objective of this move was to provide increased management attention and support for the
CA program.  

Root Cause Analysis 

The root cause analysis program was weak and contributed to instances of ineffective
problem resolution.   Root cause analyses in support of CAs were not consistently required
or thorough.  Interviews by the SET indicated that management was not fully committed to
a strong root cause analysis program.  Root cause analyses were sometimes not performed
because the safety significance of CRs was not recognized.  CPS did not have a formal
human performance evaluation system.  There had been numerous personnel errors, yet
there had been few root cause analyses of these errors.  When root cause analyses were
performed, they were often shallow and made non-specific root cause determinations such
as "operator error."  Other root cause analyses were so narrowly focused that the real root
cause was missed, e.g., the failure of the electrical breakers in 1997.  Workload and backlog
contributed to accepting first causes rather than determining the root cause and to the
failure to consider broader implications.  Additionally, some individuals involved in the root
cause investigation process were not effectively trained.  

Planning, Prioritization, and Scheduling

Planning, prioritization, and scheduling were fragmented and provided ineffective guidance. 
Both the ISA and SET observed that there was no effective site-wide and integrated
planning, prioritization, and work management process.  The CPS staff believed that there
were too many initiatives and programs to permit effective definition of priorities.  

The LTIP was a plan for a plan.  It was not fully implemented to provide effective guidance
for improved performance at CPS.  In the past, plans that had been poorly executed
produced limited, if any, measurable results.  There were neither goals nor measurable
objectives at the group and worker level.  There was no monitoring and use of feedback to
make revisions to the plans.  The practice of a "top down" approach to planning made it
difficult to obtain "buy in" at lower levels in the organization.  Individual organizations
worked independently, because there were no integrated or consolidated schedules. 
Planning, prioritization, and scheduling were identified as problems in most functional areas.

3.5.3  Human Performance 

The SET verified the weaknesses observed by the ISA in procedural adherence, resource
allocation, time management, and prioritization. 
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Procedural Adherence

Procedural adherence generally was not enforced.  Management did not demand
accountability for failure to follow procedures and allowed procedures to be viewed as
guidelines.  In April 1997, CPS addressed this problem by revising procedures to require
adherence.  In a June 1997 letter forwarding the notice of violation regarding the reactor
recirculation pump seal failure, NRC considered two of the causes of the event to be
careless disregard for procedure requirements and a lack of conservative decisionmaking. 
The subsequent Systematic Assessment of Licensee Performance (SALP) report noted that
management failed to provide appropriate control over procedures, and was unable to
provide effective guidance on procedure use until after significant NRC involvement.  The
ISA and SET noted that procedural adherence was a site-wide problem.

Resource Allocation

Human performance was impaired by management failure to provide the resources
appropriate to programs and processes to ensure their effective implementation and problem
resolution, and to prevent a large backlog.  Management's decision to discontinue the
training program for newly licensed operators significantly reduced the ability to move
individuals with Operations experience into other organizational units to provide Operations
insights into problem solving.  According to a CPS maintenance rule self-assessment,
ineffective management attention and resource allocation resulted in industry experience and
NRC inspection reports not being reviewed and the maintenance rule not being effectively
implemented.

Management did not allocate adequate effective time to train engineers or adequate 
Engineering staff to effectively resolve recurring equipment problems, such as the
Westinghouse C/Bs and recirculation pump seal failures.

Management did not provide sufficient attention or appropriate resources to prevent the
following: (1) large backlogs of ECNs dating back to 1993, contributing to the significant
backlogs of engineering work, (2) the backlog of 400 safety-related PM activities,
(3) backlog of 2700 MWRs and (4) the backlog of about 2700 procedure CCFs.  The
allocation of inappropriate staff resources also contributed to the untimely review of generic,
industry, and vendor information and the backlog of revisions to drawings and vendor
manuals.    

Management recently recognized that the resources it provided were inappropriate to resolve
these problems.  Management also recently hired additional staff and obtained contractor
assistance to address the backlogs and workload.

Time Management and Prioritization

Poor time management and prioritization impaired managers' effectiveness.  Many
management and supervisory personnel commented that they did not have sufficient time to
do their job due to an excessive number of meetings and other interruptions.  In addition,
these managers reported a lot of overtime.  Some meetings were not held to an agenda or
timetable, and unnecessarily consumed management's time.  Managers could have
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delegated meeting attendance in some instances, if subordinates had been effectively
developed to represent the managers' expectations.  

Managers did not demonstrate a clear vision for improved performance needed and did not
establish priorities on the basis of the significance of the need.  CPS appeared to be in a
reactive response mode to problems and focused on the day-to-day issues.  CPS confirmed
that time management and prioritization were recognized problems.  

4.0  ROOT CAUSES

The Special Evaluation Team (SET) concluded that based on the assessment of Clinton
Power Station's (CPS's) performance from June 1995 through October 1997, there were
four root causes for the declining performance at the Clinton Power Station.  The first root
cause identified by the SET was that management generally did not provide effective
performance standards.  The second was that programs, procedures, and processes were
not effective in ensuring that station activities were consistently conducted in a safe
manner.  The third was that problem identification was inconsistent and evaluation and
corrective actions were generally ineffective.  The fourth was that management did not
ensure the infrastructure was sufficient to support changes.  The SET's root causes are
stated and developed in Sections 4.1, 4.2, 4.3, and 4.4.

4.1  Ineffective Performance Standards Established by Management

The general failure by Illinois Power Company (IP) and CPS management to establish and
implement effective performance standards was a root cause of the significant decline in
performance.  Management generally failed to establish and communicate appropriate,
clearly defined expectations and priorities and monitor their implementation for the desired
performance.  Management decisions that were inconsistent with stated expectations also
contributed to declining performance.  In addition, management did not give sufficient
feedback to the staff and failed to establish accountability.

Management did not clearly define appropriate expectations for performance and priorities. 
Some of senior management's formally promulgated expectations were not appropriate. 
Senior management's expectations during the 1994–1995 downsizing and reengineering
were focused on lowering the cost of production.  The 1996 CPS Business Plan clearly
placed the greatest emphasis on low-cost production.  Proper balance and priority were
lacking between reducing costs and meeting schedules versus assuring nuclear safety.  This
was evidenced by reduced emphasis on conservative decisionmaking.  CPS's root cause
investigation of the September 1996 reactor recirculation pump seal event noted that
management's expectations for conservative decisionmaking were vague and unclear.  When
expectations were established, management failed to provide performance indicators for
station, department, and individual performance measures.   

Following the September 1996 reactor recirculation pump seal event, senior management
attempted to define safety as the first priority.  This change in focus was stated in the
January 1997 version of the CPS Business Plan.  However, corporate and senior station
management's newly stated (1997) expectations were not effectively translated into station
goals and objectives and internalized throughout the organization.  Therefore, the
organization did not understand them and was unable to accept them.  As a result, these
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attempts to define expectations with a safety focus did not result in significant changes in
performance.  The inability of management to fully develop and implement the Long-Term
Improvement Plan was indicative of this problem.  

Management did not effectively communicate recent safety-focused expectations and obtain
staff acceptance.  Corporate management seldom visited the site and, as a result, had
limited opportunity to define and reinforce expectations with senior plant management.  The
lack of senior plant management presence in the plant also contributed to ineffective
promulgation of management's expectations to the plant staff. 

Insufficient explanation by senior management of the bases and context for changes made
during downsizing and reengineering during 1994–1995 contributed to a reluctance to
communicate between organizational units that continued until the Integrated Safety
Assessment (ISA) and SET were on site.  In addition, plant management did not clearly
communicate expectations for organization coordination priorities and the quality of the work
product.  This, in part, contributed to departments operating independently of each other
with different schedules and conflicting standards and priorities.  This lack of coordinated
planning resulted in an increase in PM activity, engineering work, and procedure change
backlogs, and unnecessary personnel exposure.  

Middle management and supervisors had a limited interaction with their staff.  As a result,
there was insufficient reinforcement of expectations through coaching and counseling. 
Many of these managers were relatively new in their jobs and either were too busy or not
fully familiar with their proper role.  In addition, as a result of ineffective vertical
communications, there was a lack of acceptance of management's decisions, including goals
and objectives.  This was substantiated by staff reports that there was a "we versus they"
attitude between managers and workers.  Plant personnel stated that performance measures
had not been clearly communicated throughout the departments.

Management's actions were at times inconsistent with stated expectations.  On the basis of
several recent nonconservative decisions, it appeared that management did not consistently
consider safety as the first priority.  Certain decisions appeared to have been made with
production and schedule as the driving force in contrast to safety.  As a result,
management's actions at times conflicted with stated expectations, sending a mixed
message to the organization.  The disparity between management's formally stated
expectations and the implied expectations created a credibility gap.  For example,
management failed to demonstrate a clear commitment to stated expectations for plant
material condition by not giving a high enough priority to the longstanding material problems
on the "top ten" list.

Management set expectations for conducting technical and supervisory training, but placed
little importance on accomplishment of training.  Engineering supervisors indicated that they
had not received any supervisory training in more than 6 years.  As a result, the low priority
given to training and retraining staff in technical skills, important engineering process tasks,
such as operability evaluations, safety evaluations, and calculations, were being performed
by unqualified personnel.  Although management's expectations for system engineer
responsibilities were clearly addressed in Nuclear Station Engineering Department (NSED)
procedures, these responsibilities were given low priority and were not met.
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Management did not effectively monitor performance and enforce expectations.  There was
little performance monitoring of activities such as problem tracking, performance trending,
field supervision, and completion of work in accordance with priorities. The ISA and SET
found that management performed limited review and evaluation of achievements based
upon defined goals and objectives.  Meaningful performance indicators were not established
to monitor organizational performance.  

Management did not effectively monitor the performance of design activities.  The
elimination of supervisory Engineering positions resulted in ineffective monitoring of
Engineering activities.  Management did not track or trend design-related problems, even
though significant errors had occurred when making design modifications.  Engineers
interviewed could not recall any structured feedback during the last 2 years relative to their
performance of design modifications.

Management monitored and evaluated human performance inconsistently and ineffectively.
The termination of the performance appraisal system and the absence of an incentives
program linked to results caused performance, both above and below standard, to go
unrecognized.  

Management did little to reinforce expectations by mentoring, coaching, giving feedback,
and training.  As a consequence, engineers failed to meet expectations for detailed system
walkdowns, proactive review of maintenance, and trending of system performance. 
Operators indicated an inconsistent and infrequent presence of managers in the control room
and in the plant to monitor activities.  Shift supervisors (SSs) and line assistant shift
supervisors (LASSs) placed too low a priority on the supervision of the crew.  This resulted
in missed opportunities to reinforce expectations for communications, procedural adherence,
and conduct of operations.  

Management did not consistently hold organizational units or personnel accountable. 
Without clear performance measures, organizational units could not be held accountable. 
Management placed little emphasis upon personal accountability for procedure adherence or
established work practices.  This gave the staff the perception that adherence to established
procedures and work practices did not have high priority.  Management promulgated
disciplinary measures for inappropriate actions; however, these measures were not enforced,
contributing to the lack of accountability.  For example, although management recognized
recurring equipment tagging problems, no specific actions were taken to hold personnel
accountable for mistakes.  CPS identified the lack of accountability as one of the root causes
for the decreasing trend in the performance of maintenance.

4.2  Ineffective Defense in Depth Provided by Programs, Processes, and Procedures

CPS programs, processes, and procedures did not provide defense in depth to ensure that
plant activities were consistently conducted in a safe manner.  

The programs, processes, and procedures generally failed to integrate activities across
departments, incorporate industry information, and clearly delineate ownership and
accountability.  Program implementation was not effective in achieving the intended
objectives.  Processes and procedures generally were overly cumbersome and failed to
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provide appropriate guidance and unnecessarily challenged workers performing an activity. 
Programs and processes did not provide effective monitoring and feedback. 

Programs, processes, and procedures failed in several instances to incorporate industry
information and to integrate activities across departments. Programs, processes, and
procedures did not benefit from the lessons of industry.  The decline of programs,
processes, and procedures with respect to industry standards was undetected by CPS
because isolation from industry removed the benchmark.  Setpoint, calculation, surveillance,
and PM programs were not consistent with those of industry counterparts.  For example, the
setpoint program did not define a standard setpoint methodology nor was the program
described in an upper tier document.  The program for maintaining CPS's calculation index
was not comprehensive and did not provide the ability to cross-reference calculations. 
Safety tagging, surveillance, and PM programs were fragmented among organizations and
did not stringently ensure safety and timely completion of maintenance and Technical
Specifications (TS) surveillance testing.  In addition, the reengineered organization became
overly compartmentalized, significantly limiting opportunities for peer checking, information
transfer, and efficient coordination.  The ISA and SET identified that ineffective
interdepartmental reviews contributed to several procedure problems.  Also, the lack of an
effective site-wide, integrated planning, prioritization, and work management process
contributed to an increasing backlog of work activities and delayed completion of important
tasks.

Program implementation was not effective in consistently achieving the intended objectives. 
Program implementation and follow-through were not aggressive in programs such as fire
protection, quality assurance (QA), and the corrective action review board (CARB).  Some
programs were implemented by going through the actions without meeting the intent.  For
example, the CARB process did not ensure that problems were appropriately evaluated and
corrective actions were effective.  The QA program identified problems but corrective
actions taken did not ensure effective resolution.  Lack of follow-through in the generic letter
program implementation contributed to problems involving the safety-related service water
(SX) system and the automatic depressurization system (ADS).  Important program changes
and TS amendments were implemented without disciplined follow-through.  The program for
changing surveillance test procedures failed to ensure that design bases were effectively
tested.  For example, the high-pressure core-spray (HPCS) initiation seal-in signal was not
verified by a revised surveillance test procedure. 

Significant programs, processes, and procedures did not clearly delineate ownership and
accountability.  The ISA and SET observed a widespread problem with delineation of
ownership and accountability for program and process implementation.  The CARB process
did not effectively ensure appropriate problem ownership for CA plans.  The Nuclear
Performance Reliability Data System (NPRDS) program lacked ownership and was terminated
for a period.  Poorly defined program ownership and accountability were reflected in the
uncorrected silting problems and lapses in chemical treatment of the SX system. 
Fragmented ownership of the preventive maintenance (PM) program contributed to the
inappropriate deferral of PM activities.  Weak program ownership and accountability resulted
in some programs, such as "as low as is reasonably achievable" (ALARA) and the
performance improvement programs, being neglected in favor of emergent activities.
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Processes and procedures generally were cumbersome, failed to provide appropriate
guidance and relied too heavily on individuals for effective implementation.  Cumbersome
procedures contributed to poor attitudes on procedure compliance.  Poorly coordinated
processes and procedures allowed gaps in assurance that important requirements were
appropriately performed.  Maintenance work packages were observed to be cumbersome
and overly reliant on craft skill and experience for successful completion.  Processes for
obtaining updated design information were fragmented and susceptible to errors resulting
from failure to ensure timely update of design-basis documentation.  Operating procedures
did not provide effective guidance to complete tasks and relied on operator knowledge.  The
setpoint program lacked appropriate guidance on methodology.  Engineering lacked an
effective method to cross-reference calculation outputs to other affected calculations.  The
cumbersome and ineffective processes and procedures failed to provide effective defense in
depth and too often challenged the individual.

Programs and processes generally did not provide effective monitoring and feedback.  The
reengineering program, for example, failed to incorporate effective mechanisms for
management monitoring and feedback.  Similarly, the engineering design change process
was not effective in monitoring performance or providing management with needed
feedback.  Processes for evaluating important generic issues lacked effective requirements
for timely review or monitoring.  Suspension of the performance appraisal process eliminated
an important mechanism for providing feedback to station personnel.  Also, the Nuclear
Review and Audit Group (NRAG) process did not ensure that the Board of Directors
understood the group's concerns, such as the impact on CPS from the loss of continuity of
management expertise.

4.3  Inconsistent Problem Identification and Ineffective Evaluation and
       Corrective Actions  

The persistent inability to identify, evaluate, and correct problems was a major impediment
to improving performance.  Inconsistencies in problem identification resulted in failure to
ensure that problems were effectively captured.  Ineffective evaluation of identified problems
contributed to failure to develop effective corrective actions.  Failure to monitor and ensure
implementation of CA plans contributed to recurring problems and an attitude of living with
problems.

Inconsistencies in problem identification resulted in a number of failures to ensure that
problems were effectively captured and fully resolved.  Problem identification by the CPS
staff was not effective because equipment and system performance trending was
inconsistent.  CPS was not proactive in that industry experience contained in publications
such as General Electric (GE) service advice letters and NRC information notices was not
incorporated into repair and PM activities for circuit breakers (C/Bs).  Also, Electric Power
Research Institute (EPRI) guidelines were not used in the procedure to install freeze seals. 
CPS problem identification through self-assessments was not required by procedure until
1996.  Therefore, expectations for conducting self-assessments were not effectively defined
or understood.  The August 1997 Joint Utility Management Audit (JUMA) exit summary
noted a failure of QA personnel to identify conditions adverse to quality.  

CPS reduced opportunities for problem identification when surveillance intervals were
increased.  For example, the SET discovered that mud dauber nests blocking a number of
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fire hoses went undetected because monthly hose house inspections were replaced by
annual inspections.  The Unit 1 SX pump bay had not been inspected recently for silting. 
During the ISA, 3 feet of accumulated silt were discovered.

An NRC inspection concluded that the engineers did not demonstrate a questioning attitude
in the assessment of water in the reactor core isolation cooling (RCIC) turbine lube oil. 
Some staff became reluctant to report problems because identified problems were not
effectively resolved.

Ineffective evaluation of identified problems contributed to the high incidence of ineffective
corrective actions.  Root cause analyses were sometimes not performed because the
significance of some condition reports (CRs) was not recognized.  The Corrective Action
Review Board (CARB) failed to challenge the classification or evaluation of CRs presented at
their meetings.  Trending information associated with CRs was not presented to the CARB. 
Causes of adverse trends were not always determined.  In addition, root cause analyses did
not consistently consider generic and common mode implications.  Management did not
effectively enforce consistent standards for Engineering involvement in corrective actions.  In
other cases, the root cause was so narrowly focused that the real root cause was missed,
leading to corrective actions that did not prevent recurrence of problems.  CPS failed to
recognize the significance of multiple failures of safety-related components.  Frequently, the
first or easy answer was accepted without a strong, self-critical questioning attitude.  This
resulted in shallow corrective actions that did not completely eliminate the problem. 
Ineffective safety evaluation screenings have resulted in the failure to perform required
safety evaluations.  Examples of ineffective evaluations of root causes have contributed to
the longstanding problems with reactor recirculation pump seals, C/Bs, and personnel errors. 

Failure to monitor and ensure implementation of corrective action plans resulted in a number
of instances of recurring problems and an attitude of living with problems.  The CPS staff
were not confident that the CA program would resolve their issues.  A number of CRs
documented problems that occurred for a second or third time.  When corrective actions
were developed, management frequently failed to establish performance measures to track
the effectiveness of the corrective actions.  A lack of ownership for corrective actions
hindered effective implementation.  For example, actions to correct problems with radiation
worker practices received little support from the plant staff.  Few performance measures had
been developed to assess the effectiveness of corrective actions.    

Ineffective implementation of corrective actions was demonstrated when the failure to revise
an outage procedure checklist resulted in a second inadvertent isolation of the reactor water
cleanup system.  Corrective actions to improve personnel performance with respect to the
tagout program were not implemented.  Consequently, problems with implementation of the
tagout program continued. 

4.4  Infrastructure Ineffective to Support Major Changes

In 1994 IP set cost reduction as an objective in its business plan.  IP believed that CPS was
a good performer with significant margin in their performance.  Consequently, reengineering
was initiated with the focus on cost reduction and downsizing.  IP management failed to
assess the CPS infrastructure to determine whether it could support the changes planned
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and sustain defense in depth and a healthy safety culture.  IP management did not recognize
that CPS's programs, processes, and procedures that had functioned prior to reengineering,
were cumbersome and not sufficient to properly function in a downsized organization.  Also,
management did not recognize that, although CPS employees were willing to be led, they
required effective leadership to establish appropriate ownership and accountability.  As a
result, management made organizational, programmatic, and resource decisions in the
context of reengineering without appropriately considering the longer term, integrated
effects of their decisions.  Management did not ensure that there were appropriately
qualified staff, integrated programs and processes, and appropriate resources to support
implementation of the reengineering and downsizing effort.  The SET considered that this
root cause made the greatest contribution to CPS performance problems.

Management's failure to develop managers, supervisors, and staff to implement the
organizational changes contributed to weaknesses at all levels of the organization.  Two
senior CPS management positions were filled for a period of time with individuals who
lacked any recent nuclear operating experience.  Succession planning was ineffective.  
Several key positions at the station were inappropriately filled, left vacant, or filled by
temporary employees when several managers left in late 1995 as a result of a "buyout"
program that was part of downsizing.  For example, in Radiation Protection and Chemistry
and in QA, directors were assigned areas to manage, although they had no technical
expertise in these areas.  This inhibited communications within the departments and to plant
management.  In addition, the elimination of supervisory engineering positions resulted in
ineffective oversight of Engineering activities.  This led to reduced attention for proactive
Engineering programs for monitoring and trending system performance.  The change to a
multi-discipline team structure at a time when the rest of the site organization was becoming
compartmentalized made it difficult for engineers to obtain assistance from other engineers
in the same discipline.  The team approach confused ownership of programs, systems, and
issues, making accountability and responsibility unclear.  

Technical and supervisory training was not given a high priority in any department. 
Engineers were assigned tasks or system responsibilities for which they had not been
appropriately trained, but were reluctant to request training because of the Engineering
workload.  Refresher training in fundamentals for Radiation Protection (RP) technicians was
discontinued.  Qualification requirements for Maintenance tool box skills were not well
defined and not consistently implemented.

Management's failure to ensure that programs and processes were effectively integrated
across departments generally resulted in departments working independently and hindered
teamwork between departments.  Management did not initially recognize that its foremost
concern for cost reduction and downsizing was causing people and organizational units to
become apprehensive, contributing to departmental isolation.  As a result, programs and
process were redefined within departments rather than integrating the changes across
departments.  In addition, by using a top-down approach to redefine programs and
processes, management did not get buy-in from the staff, creating problems with program
and process ownership.  The work control process, for example, became fragmented and
weak.  Site-wide integrated planning, prioritization, and work planning processes became
ineffective.  For example, if maintenance work was not scheduled on both the Operations
and RP schedules, it was delayed or the craft was sent back to the shop, unable to complete
the work.  Several plant programs functioned ineffectively because they had no clear owners
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and lacked effective communications between organizations.  Management did not
consistently insist on thorough implementation of important programs, such as for generic
letters, the maintenance rule, or ALARA.  The elimination of the Configuration Management
group of Engineering removed checks and balances in the design control process.  

Management did not consistently ensure that appropriate resources were available to
effectively support major programs and to prevent CPS's isolation from industry. 
Management's decision to discontinue regular initial operator licensing classes resulted in
insufficient staffing to support the Operations Department workload without the extensive
use of overtime.  It also limited the opportunities for operators to move into other areas of
the organization contributing to departmental isolation and lack of Operations' ownership
throughout the plant.  In addition, staffing for several programs, including the ALARA
program and the industrial safety program, were ineffective since the 1995 reorganization. 
Many defined system engineering functions, such as incorporating industry experience, were
not accomplished in the reengineered organization.  

Management's decision to reduce or eliminate staff visits to other plants for benchmarking
contributed to the isolation of CPS from industry.  As a result, management did not
recognize that performance at CPS was declining relative to industry standards.  In addition,
management's decision to discontinue some industry subscriptions, such as GE service
advice letters, contributed to the failure to capture industry experience.  
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APPENDIX A

SPECIAL EVALUATION TEAM 
VERTICAL SLICE EVALUATION OF FIRE PROTECTION

FIRE PROTECTION PROGRAM

Background

Following resolution of generic Thermo-Lag 330 issues, NRC had scheduled a pilot fire
protection functional inspection (FPFI) to be performed at the Clinton Power Station (CPS) in
August 1997.  In preparation for the FPFI, the licensee performed an independent audit of
fire protection.  The audit identified insufficient documentation of the consequences of a fire
or the ability to suppress a fire.  Of 16 condition reports (CRs) issued, 11 were attributed to
insufficient analyses.

Scope

The Special Evaluation Team (SET) reviewed CPS's fire protection program to verify that the
station had properly implemented and maintained the fire protection program required by the
operating license.  The SET reviewed fire protection procedures, administrative controls,
quality assurance findings, fire brigade qualifications, and fire brigade staffing in accordance
with the approved fire protection program.  The SET reviewed the licensee's Quality
Assurance Audit Q38-97-05, "Fire Protection," issued on July 24, 1997, CRs resulting from
the audit, and additional CRs related to fire protection.  The SET also conducted extensive
walkdowns of the facility to verify licensee implementation of the approved fire protection
program. 

Problems Related to Safe Shutdown

The SET reviewed CR 1-97-06-310 which captured the safe-shutdown issues identified in
the independent audit.  The licensee concluded that the root cause was "indeterminate." 
The SET noted that many of the issues identified in the audit had not yet been evaluated by
Engineering.  Some of the issues could require plant modifications, revision to the remote
shutdown procedure, and additional emergency lighting.  The licensee also identified that air
for the safety relief valves (SRVs) to support taking the plant to cold-shutdown conditions
would only be available for approximately 48 hours instead of the 72 hours required by NRC
regulation.  Another issue potentially affecting ability to achieve fire-related safe shutdown
was a concern that the licensee had not resolved actions necessary to address the possibility
of a single fire causing all 16 SRVs to open simultaneously.  The licensee had also not
resolved an issue raised in 1995 of a single fire causing the loss of offsite power and
spurious actuation of the emergency diesel generator (EDG) room carbon dioxide system that
could result in the loss of all diesel generators.

Fire Barrier Penetration Seals
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The licensee was unable to give the SET the requested test data to demonstrate that three
randomly selected fire barrier penetration seals were installed in a configuration validated by
a fire test. The licensee did not classify the fire barrier penetration seals as inoperable.

National Fire Code Compliance

The SET noted, in general, that fire detection systems appeared to comply with the National
Fire Code (NFC).  However, the service water pump rooms were observed to have an
elevated ceiling and the fire detection system did not appear to comply with the current NFC
for such a ceiling.  Also, the licensee's individual plant external event examination (IPEEE)
stated that credit was taken in three fire areas (two cable spreading rooms and the
Division III switchgear room) for automatic fire suppression allowing a reduction in
core-damage frequency by a factor of 266.  Although the licensee had evaluated and taken
corrective actions for the sprinkler obstructions in the cable spreading rooms, the SET noted
significant obstructions to sprinkler flow patterns in the Division III switchgear room.

Fire Protection Equipment Surveillance Frequencies

The SET noted that the licensee had extended surveillance for some fire protection systems
beyond that previously approved by NRC or specified in NFCs.  Monthly hose house
inspections had been extended to an annual inspection.  The SET noted mud dauber nests
blocking the inside of fire hoses in each of two hose houses opened.  Subsequently, the
licensee identified a total of 11 fire hoses blocked by mud dauber nests.  The last inspection
had been performed in June 1997.  The licensee committed to revert to monthly hose house
inspections.

The SET noted that the licensee, during plant licensing, had been granted numerous
deviations from NRC fire protection guidance.   Many of the deviations were, in part, based
on having fire detection and suppression in a fire area.  The SET observed that the licensee's
staff was closely monitoring the performance of associated fire protection systems to ensure
that extending maintenance and surveillance frequencies beyond the NFC did not affect
system performance. 

Fire Protection Staffing

The SET noted that the current number of fire protection staff was consistent with the
industry standard.  However, in 1995, the fire protection staff was assigned additional
duties.  One engineer responsible for program implementation told the SET that only 20
percent of his time was available for fire protection activities.  The SET also noted that
during that period, there was a significant increase in the number of CRs related to fire
protection and in the number of fire protection impairments.  The SET concluded that the
increased number of CRs and impairments occurred, in part, because the staff had
insufficient time to devote to fire protection activities.

Resolution of Long-Term Fire Protection Issues

The SET noted that several fire protection issues identified in 1995 had not been effectively
addressed, including structural steel components with thermal shorts, inaccessible and
inoperable fuel pool fire detectors, some fire barrier penetration seals not installed in the
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control room, and the potential for a single fire to cause loss of offsite power and loss of all
diesel generators.  The licensee had used an hourly fire watch in lieu of addressing identified
problems.  This action is counter to NRC guidance in GL 91-18, "Information to Licensees
Regarding NRC Inspection Manual Section on Resolution of Degraded and Nonconforming
Conditions," which discourages the use of compensatory measures instead of restoring
equipment to full operability.

Conclusion

In general, appropriate fire protection administrative controls and procedures were
implemented, fire watch personnel were well qualified, plant housekeeping was effective for
control of transient combustible materials, and, with one exception, station fire response
equipment was well maintained.  However, the SET concluded that the licensee could not
demonstrate the design adequacy of installed fire barrier penetration seals.  Additionally, the
SET concluded that the licensee could not demonstrate the ability of the existing post-fire
safe-shutdown analysis, equipment, and procedures to effectively ensure that the plant
could achieve and maintain safe-shutdown conditions following a fire.

FIRE PROTECTION FACILITIES AND EQUIPMENT

The SET performed a walkdown of all areas of the facility containing safe-shutdown
equipment.  The SET performed in-depth walkdowns of the screenhouse, the Division III
switchgear room, and the cable spreading rooms.  These areas were chosen because of their
relatively high contribution to core-damage frequency.  The SET also randomly selected
components required for safe shutdown during a control room fire to verify that they were
accessible, and well labeled, and that they had effective emergency lighting to perform
required tasks.

The SET observed that fire response equipment was well maintained, accessible, calibrated,
and in good working order.  All valves observed by the SET in the fire suppression system
were in their proper position.  Fire water pumps and equipment were operable and well
maintained.  All fire brigade response equipment located in the storage locker in the turbine
building was well maintained and ready for immediate use.

A walkdown of the service water pump rooms showed that access to the Division II and
Division III pumps was through a door from the Division I pump room.  The primary doors to
the Division II and III rooms were chained shut from the inside.  The chains were installed to
meet a security commitment to NRC.  The other door opening from the Division I room to
the Division II and III rooms was restricted by a door stop installed to protect a motor control
center.  The NRC-approved fire protection program required the fire brigade leader to have
access to all plant areas in an emergency.  The SET noted that fire brigade members in
turnout gear and self-contained breathing apparatus (SCBA) may not fit through the door
opening from the Division I pump room.  In addition, accessing a fire in the Division II pump
room from the Division I pump room would expose both safe-shutdown trains to damage
from a single fire.  

Conclusion
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Fire protection equipment required for program implementation was generally well
maintained and available for immediate use.  The SET considered fire detection and alarm
capability to be good.  The Division II and III pump rooms were not readily accessible for fire
brigade response.  

FIRE PROTECTION STAFF KNOWLEDGE AND PERFORMANCE

Discussions with engineers indicated that they understood the NRC requirements for the fire
protection program and the NFC.  They also demonstrated a detailed knowledge and
understanding of station fire hazards, systems, testing, and analyses associated with the fire
protection program.  The SET observed that the fire protection personnel had a very good
working relationship with other onsite organizations.

Conclusion

The fire protection staff was observed to be well qualified and had a good working
relationship with other station organizations. 

FIRE BRIGADE PERFORMANCE

The fire brigade consisted of five individuals per shift.  The fire brigade leader was a licensed
operator who had sufficient knowledge of safety-related systems to understand the effects
of fire and fire suppressants on plant safe-shutdown capability.  All personnel received initial
and requalification training and were required to participate in at least two drills annually.  In
addition, the licensee performed quarterly fire drills.  Fire brigade personnel were also
interviewed by the SET to determine their knowledge of the fire brigade program
requirements and the use of water on an electrical cable fire.  The fire brigade members had
a good understanding of their duties and of fire fighting requirements.  Fire brigade members
stated that they were not assigned duties that would interfere with their ability to respond to
a fire. 

The SET observed an unannounced fire drill in the Division II cable spreading room.  The fire
brigade promptly responded with proper equipment to suppress the fire.  The SET noted that
the licensee demonstrated proper use of the equipment and had good communication
capability.  The fire brigade leader displayed good command and control during the drill.

Conclusion

Fire brigade knowledge and performance were a program strength.  
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